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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention: 

This invention relates to a cosmetic composition, and, more particularly, to a cosmetic composition 
which comprises a specific acryl-silicone graft copolymer having an organosiloxane side chain, and is useful 
for various applications to the skin, hair, nails, and the like. 
w The invention also relates to a gel composition which comprises the specific acryl-silicone graft 
copolymer and a low-viscosity silicone oil. 

Description of the Background Art: 

75 Cosmetics are broadly classified into basic cosmetics such as lotions, creams, emulsions, packs, and 
the like; makeup cosmetics such as foundations, lipsticks, rouges, eyeliners, mascaras, eyeshadows, 
eyebrow pencils, manicures, face powders, and the like; and hair cosmetics. 

Since basic cosmetics have the purpose of imparting moisturizing and softening effects to the skin, 
characteristics strongly required for them are good water-retaining capability as well as superior stability 
20 and retentiveness of the humectant and softening components. Emulsion cosmetics are widely used as 
basic cosmetics, makeup cosmetics, and the like, in which the characteristics of emulsion are utilized. 

Neither o/w-type nor w/o-type emulsions, however, can provide a composition having sufficient stability 
over time, good water-repellency, and excellent sensation upon use at the same time. 

Since one of the major purposes of makeup cosmetics is to improve the outward appearence of the 
25 object to which they are applied, such as the skin and nails, 

characteristics demanded of makeup cosmetics include a good sensation upon use; superior water- 
repellency, water-resistance, and oil-resistance; and good retentiveness of the makeup. 

Many of conventional makeup cosmetics such as foundations, eyeliners, mascaras, eyeshadows, nail 
enamels, and so on do not give a good sensation upon use and do not produce a cosmetic film which is 
30 sufficiently water-resistant, oil-resistant, and friction-resistant. 

US-A-4 136 250 discloses a water-insoluble hydrophilic gel comprising a hydrophilic polymer of 
identical or different water-soluble monoolefinic monomers which is cross-linked with a siloxane macromer 
having a molecular weight from about 400 to about 8500 and which is terminated on both ends with a 
polymerizable vinyl group. The cross-linked hydrophilic copolymers are suitable for use as hydrophilic 
35 membranes or contact lenses. 

In view of this situation, the present inventors have undertaken extensive studies for the development of 
a cosmetic composition having good stability over time, imparting an excellent sensation upon use, and 
possessing superior resistance to water and oil. As a result, the present inventors have found that a 
cosmetic composition and a gel composition into which a specific type of acryl-silicone graft copolymer is 
40 incorporated satisfied these requirements for cosmetics. 

SUMMARY OF THE INVENTION 

The present invention provides a cosmetic composition comprising an acryl-silicone graft copolymer 
45 which is prepared by radical polymerization of (i) a dimethylpolysiloxane compound having a polymerizable 
radical group only on one of the molecular chain terminals and (ii) a radically polymerizable monomer 
comprising at least 50 % by weight or more of an acrylate or methacrylate, or both [such a graft copolymer 
is herein referred to as component (A)]. 

Another object of the present invention is to provide various types of cosmetic compositions in which 
50 one or more components selected from the group consisting of a low-viscosity silicone oil [component (B)], 
a partially cross-linked organopolysiloxane polymeric compound [component (C)], a low-boiling-point oil 
[component (D)], a volatile solvent [component (E)], a cosmetic powder material [component (F)], a 
polyacrylic emulsion of the type increasing its viscosity in alkaline conditions, [component (6)], a volatile 
hydrocarbon [component (H)], a surface active agent [component (I)], and water [component (J)] are used in 
55 combination with the above component (A). 

Still another object of the present invention is to provide a gel composition which comprises said acryl- 
silicone graft copolymer and a low-viscosity silicone oil. 



EP 0 388 582 B1 



Other objects, features and advantages of the invention will hereinafter become more readily apparent 
from the following description. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 



10 



Component (A), the acryl-silicone graft copolymer, of the present invention can be prepared by the 
radical copolymerization of (i) a dimethylpolysiloxane compound having a polymerizable radical group on 
one of the molecular chain terminals and (ii) a radically polymerizable monomer comprising as major 
components an acrylate or methacrylate, or both. The dimethylpolysiloxane compound (i) having a 
polymerizable radical group on one of the molecular chain terminals is represented by the following general 
formula (I), 



75 



R 1 CH 3 

2 II I 

0 CH 3 




(I) 



20 



25 



30 



35 



wherein R 1 represents a methyl group or a hydrogen atom, R 2 represents a divalent, linear or branched 
hydrocarbon group having 1-10 carbon atoms and optionally containing one or two ether bonds therein, and 
1 is a value of 3-300. 

Typical examples of the group represented by R 2 include: -CH 2 -, <CH 2 >3-, {CH 2 } 5 -, {CH 2 } 8 -, 
<CH 2 >io-, -CH 2 -CH(CH 3 )-CH 2 -, -CH 2 CH 2 OCH 2 CH2CH2-, -CH 2 CH 2 OCH 2 CH 2 CH(CH 3 )CH 2 -, 
-CH 2 CH 2 OCH 2 CH 2 OCH 2 CH 2 CH 2 -, and the like. The value 1 is usually 3-300. The preferable range is 
between 5 and 100. If the value for 1 is less than 3, the resulting acryl-silicone graft copolymer has a poor 
mutual solubility with a low-viscosity silicone oil and a low-boiling-point oil and produces a film having only 
insufficient water-resistance. If the value of 1 is greater than 300, the resulting acryl-silicone graft copolymer 
has only a low glass transition temperature. This precludes the copolymer from producing a film having 
sufficient strength and from producing a solid gei composition having a good quality even though a low- 
viscosity silicone oil is incorporated. 

A process for preparing this dimethylpolysiloxane compound having a polymerizable radical group on 
one of the molecular chain terminals and represented by the general formula (I) can be exemplified by the 
de-hydrochloric acid reaction of a (meth)acrylate-substituted chlorosilane compound of the formula (II) and a 
dimethylpolysiloxane a terminal of which is substituted by a hydroxyl group of the formula (III) according to 
a conventional method: 



40 



45 



R 1 CH 3 

CHn=C-C-0-R 2 -Si-Cl 

II I 

O CH 3 



(II) 



wherein R 1 represents a methyl group or a hydrogen atom, R 2 represents a divalent, linear or branched 
hydrocarbon group having 1-10 carbon atoms and optionally containing one or two ether bonds therein, 



so 



55 



CH-> 
I 

I 



L CH 3 J 1 CH 3 



cs? 

I 

-Si-CH 3 



(in) 



A 
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wherein 1 is a value of 3-300. 

The following compounds are give as examples of preferable dimethylpolysiloxane compounds having a 
polymerizable radical group on one of the molecular chain terminals. 



CH 3 CH 3 

I 3 I. 
CH 2 =CCOOCH 2 CH 2 CH 2 SiO- 

CH 3 



CH 3 



-SiO- 
I 

CH 3 



CH 3 
I 

Si-CH 3 
I 



10 CH 3 



CH 3 
I 

CH 2 =CHCOOCH 2 SiO- 
CH 3 



f CHo % 
I 



-SiO 



I 

CH 3 



CH 3 
I 

-Si-CH 3 



100 CH 3 



CH 3 CH 3 CH 3 

I I I 

CH 2 =CCOOCH 2 CHCH 2 SiO- 

CH 3 



CH 3 
I 

-SiO- 
I 

CH 3 



CH 3 
I 

-Si-CH 3 
I 



25 CH 3 



CH 3 



CHo 
I ' 



CH 2 =CCOOCH 2 CH 2 OCH 2 CH 2 CH 2 SiO 

CH 3 




Si-CH 3 



35 CH: 



CH 3 CH 3 

I I 
CH 2 =CCOOCH 2 CH 2 OCH 2 CH 2 OCH 2 CH 2 CH 2 Sia- 

CH-s 



ch 3 



-SiO 
I 

CH 3 



CH3 

-Si-CH 3 



50 CH- 



A radically polymerizable monomer (ii) comprising an acrylate or methacrylate, or both as its major 
components is a compound having one radically polymerizable unsaturated bond in its molecule. Given as 
examples of acrylates or methacrylates which can be present in the compound are alkyl(meth)acrylates 
such as methyl(meth)acrylate, ethyl(meth)acrylate, n-butyl(meth)acrylate, 2-ethylhexyl(meth)acrylate, and 
the like, hydroxyalkyl(meth)acrylates such as 2-hydroxyethyl(meth)acrylate, 2-hydroxypropyl(meth)acrylate f 
and the like, and perfluoroalkyl(meth)acrylate having a C1-10 fluorocarbon chain. Here, the expression 
"comprising an acrylate, a methacrylate, or both as major components" means that the radically poly- 
merizable monomer "comprises at least 50% by weight or more of one or more acrylates or 
methacrylates." If the total amount of acrylates and methacrylates contained in the monomer is less than 
50% by weight, the resulting copolymer cannot produce an acceptable film or solid gel composition. 
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Various other compounds besides acrylates or methacrylates can be used as required for the radically 
polymerizable monomer of the present invention. Given as examples of such radically polymerizable 
monomers are styrene, substituted styrenes, vinyl acetate, (meth)acrylic acid, maleic anhydride, maleic acid 
esters, fumaric acid esters, vinyl chloride, vinylidene chloride, ethylene, propylene, butadiene, acrylonitrile, 

5 fluorinated olefins, and the like. * 

In the present invention, a ratio by weight' of (i) a dimethylpolysiloxane compound having a poly- 
merizable radical group on one of the molecular chain terminals and (ii) a radically polymerizable monomer 
comprising as major components an acrylate or methacrylate, or both, i.e., (i):(ii), in the copolymer should 
be in the range of 1:19-2:1. If the ratio is less than 1:19, the resulting acryl-silicone graft copolymer has a 

io poor mutual solubility with a low-viscosity silicone oil (B) and a low-boiling-point oil (D) and produces a film 
having only insufficient water-resistance. If the ratio is more than 2:1, on the other hand, the resulting acryl- 
silicone graft copolymer cannot produce a film or solid gel composition having high strength. 

The copolymerization reaction of (i) a dimethylpolysiloxane compound having a polymerizable radical 
group on one of the molecular chain terminals and (ii) a radically polymerizable monomer comprising as 

75 major components an acrylate or methacrylate, or both can be carried out using a conventional radical 
polymerization initiator such as benzoylperoxide, lauroylperoxide, azobisisobutyronitrile, or the. like. Solution 
polymerization, emulsion polymerization, suspension polymerization, and bulk polymerization can be ac- 
ceptable. Among these, solution polymerization is preferable because of its capability of readily adjusting 
the molecular weight of the resulting graft copolymer to an optimum range. A solvent which can be used in 

20 the reaction is an aromatic hydrocarbon such as benzene, toluene, xylene, or the like; a ketone such as 
methyl ethyl ketone, methyl isobutyl ketone, or the like; an ester such as ethyl acetate, isobutyl acetate, or 
the like; or an alcohol such as isopropanol, butanol, or the like. Such solvents may be used independently 
or two or more types of solvents may be used in a mixture. 

The polymerization reaction is carried out at a temperature range of 50-1 80 *C, preferably of 60-1 20 *C. 

25 The reaction is usually completed in 5-10 hours under these conditions. The acryl-silicone graft copolymer 
thus produced has a weight average molecular weight of about 3,000-200,000, preferably of about 5,000- 
100,000, converted to polystyrene by gel permeation chromatography analysis. A preferable range of the 
glass transition temperature of the copolymer is between -30 and +60*C. 

A stable gel composition can be produced by incorporating a low-viscosity silicone oil (B) into the 

30 copolymer (A). The gel composition is solid, soft, and stable, and gives a smooth and fresh sensation upon 
use. 

There are no specific limitations as to the type of a low-viscosity silicone oil for use. Any silicone oils 
having a viscosity below 50 mm 2 /s (50 cs), preferably of 2-20 mm 2 /s (2-20 cs), can suitably be used. The 
use of a large amount of a higher viscosity silicone oil may decrease the mutual solubility of the silicone oil 

35 and copolymer (A). This results in an oily sensation and tends to impair the feeling upon use of the 
resulting product. Examples of low-viscosity silicone oils include low-polymerization-degree dimethyl- 
polysiloxanes, methylphenylpolysiloxane, and the like. If necessary, two or more of low-viscosity silicone 
oils can be used in combination. 

The gel composition of the present invention can be prepared by blending component (A) and a low- 

40 viscosity silicone oil (B) and heating the mixture to dissolution, or by dissolving component (A) into a volatile 
organic solvent and adding a low-viscosity silicone oil (B) to the solution, followed by removal of the volatile 
organic solvent. The ratio of component (A) and a low-viscosity silicone oil (B) varies depending on the 
types of component (A). Normally, the ratio by weight of (A):(B) is 5:95-70:30, with a preferable range being 
15:85-40:60. If the amount of the low-viscosity silicone oil (B) is too large in proportion to copolymer (A), the 

45 resulting gel composition becomes fluid so that a gel composition having acceptable solidity cannot be 
obtained. If the amount of copolymer (A) is too large, on the other hand, a soft, flexible solid gel 
composition cannot be obtained. 

In the present invention, a solid gel composition having varied solidity, ranging from a comparatively 
hard gel to a comparatively soft gel, can be produced by changing the proportion of component (A) and a 

50 low-viscosity silicone oil (B), or the acryl chain length, silicone chain length, or the amount of the 
substitution in the copolymer. If the proportion of the copolymer (A) is increased or a larger amount of 
methylmethacrylate is introduced into the acryl chains of the copolymer, a solid gel giving suitable solidity 
to touch is obtained. On the other hand, a soft, flexible gel composition can be produced by introducing a 
large amount of butylacrylate or 2-ethylhexylacrylate into the acryl chains of the copolymer. 

55 The solid gel composition thus prepared gives a soft, stable, smooth, and fresh sensation upon use. By 
using the solid gel composition as a component, very useful cosmetic compositions, in which the excellent 
characteristics of the solid gel are fully exhibited, can be produced. Such cosmetics include basic 
cosmetics for use with the face, hands, and feet such as creams, emulsions, and the like; hair cosmetics 

a 
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such as hair treatment agents and the like; and makeup cosmetics such as foundations, rouges, face 
powders, lipsticks, eyeliners, eyeshadows, mascaras, and the like. The kinds of cosmetics to which the gel 
composition of the present invention is applied are by no means limited to those given here. 

The amount of the solid gel to be incorporated into a cosmetic composition can be determined 
5 depending on the use to which the cosmetic composition is directed within a range of 1-100% by weight. 
The use of the solid gel alone may achieve the purpose of the present invention. 

A gel composition comprising: (A) 5-60% by weight of an acryl-silicone graft copolymer, (B) 30-94.8% 
by weight of a low-viscosity silicone oil, and (C) 0.2-40% by weight of a partially cross-linked or- 
ganopolysiloxane polymeric compound is particularly useful for incorporating in a cosmetic composition. 
10 When such a gel composition is incorporated in an amount of 30-100% by weight, the cosmetic - 
composition gives a smooth and fresh feeling upon use, is easy to use, and exhibits excellent stability over 
time. 

The amount of 5-60% by weight of an acryl-silicone graft copolymer is preferable, this is because the 
intended effect cannot be produced if the amount is less than 5% by weight and the cosmetic composition 

75 becomes too hard at an amount exceeding 60% by weight such that the solid cosmetic composition cannot 
readily be applied. In addition, a solid cosmetic composition of this type gives the feeling of a thick 
membrane after application. 

Silicone oils of the type mentioned above can be used as a low-viscosity silicone oil (B) either 
independently or in combination. A desirable range to be incorporated is 30-94.8% by weight. 

20 A partially cross-linked organopolysiloxane polymeric compound (C) used in the cosmetic composition 
of the present invention is that having a cross-linking three-dimensional structure, encompassing a low- 
viscosity silicone oil, and capable of forming a gel. 

The partially cross-linked organopolysiloxane polymeric compound which can be used may include, for 
example, an organopolysiloxane polymeric compound which is insoluble in benzene and has a three- 

25 dimensional cross-linked structure in which benzene of an equivalent or more amount of the or- 
ganopolysiloxane polymeric compound itself may be contained. Such a polymeric compound can be 
prepared by the cross-linking reaction of organopolysiloxane, may contain three-dimensional cross-linking 
structures, and consists of FbSiO and RSiO^ units. The polymeric compound may also contain RsSiO^s, 
Si02, or both. 

30 Given as examples of R in the above organopolysiloxane constituting unit are the hydrogen atom, an 
alkyl group such as methyl, ethyl, propyl, or the like, an aryl group such as phenyl, tolyl, or the like, and an 
unsaturated aliphatic group such as vinyl group. The organosiloxane unit may contain either one type of R, 
or two or more different types of R. 

In order for the organopolysiloxane to be insoluble in benzene and to take a three-dimensional cross- 

35 linked structure in which benzene of an equivalent or more amount of the organopolysiloxane polymeric 
compound itself may be contained, it is essential that the ratio of either RSiOi. 5 ,Si02, or RSiOi. 5 plus Si02, 
and either R2SK), R3SiO 0 .s, or R2SiO plus R3SiO 0 .5, be in a suitable range. If the amount of either RSi0 15 , 
SiC>2, or RSiC^ plus Si0 2 . is too small in proportion to the amount of either RaSiO, R3Si0 0 .5, or R2SiO plus 
RsSiOo.5, the organopolysiloxane does not take a sufficient degree of three-dimensional cross-linked 

40 structure and is soluble in benzene. This type of organopolysiloxane cannot be used for the purpose of this 
invention, even though it may contain a cross-linked structure. On the other hand, if the amount of either 
RSiOi. 5 , Si02, or RSiOi. 5 plus SiCk, is too large in proportion to the amount of either R 2 SiO, R3SiO 0 .s, or 
R 2 SiO plus R3SiO 0 .5, the cross-linked structure of organopolysiloxane becomes so hard that it only contains 
benzene in an amount less than the amount of organopolysiloxane itself, even though it is insoluble in 

45 benzene. This type of organopolysiloxane cannot be used for the purpose of this invention, since it 
separates and is released from an organopolysiloxane-low-viscosity silicone oil mixture. 

The ratio of the R2SiO unit to the RSiOt.5 unit in an organopolysiloxane polymeric compound which is 
insoluble in benzene and may contain an equivalent or more amount of benzene cannot be strictly specified 
because of significant involvement of the molecular weight magnitude of the whole organopolysiloxane 

50 polymeric compound, as another factor. In practice, however, a ratio of 1:1 to 30:1 gave good results. If the 
amount of the RSiOi. 5 unit is in a higher side above this ratio, the organopolysiloxane polymeric compound 
becomes too hard to contain the equivalent amount of benzene in it. This type of organopolysiloxane does 
not sufficiently swell when it is mixed with a low-viscosity silicone oil. Silicone oil separates and is released 
from the mixture. This impairs the stability of the composition. On the other hand, if the amount of the 

55 R 2 SiO unit is in a higher side above the above-mentioned ratio, the structural viscosity properties of the 
organopolysiloxane is lessened. Because of these reasons, the above-mentioned range of the or- 
ganopolysiloxane structural unit ratio is desirable in order to produce a superior silicone gel composition 
which is both soft and stable. 



7 
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An organopolysiloxane polymeric compound, insoluble In benzene and having a three-dimensional 
cross-linked structure which may contain benzene in an equivalent or more amount of the weight of itself, 
can be prepared by various methods. Examples of such methods include: 

(1) A dehydrogenation-condensation reaction of an brganohydrogenpolysiloxane having at least 2 
5 hydrogen atoms which are combined with a silicon atom in a molecule. The dehydrogenation-condensa- 
tion reaction is carried out in the presence of a catalytic amount of an alcoholic aqueous solution of an 
alkali metal hydroxide and under heating. 

(2) A dehydrogenation-condensation reaction of an organohydrogenpolysiloxane having at least 2 
hydrogen atoms which are combined with a silicon atom in one molecule and an organopolysiloxane 

ro having at least 2 hydroxyl groups which are combined with a silicon atom in one molecule. This 
dehydrogenation-condensation reaction is carried out in the presence of a catalytic amount of an alkali 
metal hydroxide or a platinum compound and under heating. 

(3) A dehydration-condensation reaction of an organopolysiloxane having at least 2 hydroxyl groups 
which are combined with a silicon atom in a molecule. The dehydration-condensation reaction is carried 

75 out in the presence of a catalytic amount of an alkali metal hydroxide or an organo-tin compound and 
under heating. 

(4) A dealcohol reaction of an organopolysiloxane having at least 2 hydroxyl groups which are combined 
with a silicon atom in one molecule and another organopolysiloxane having at least 2 alkoxy groups 
which are combined with a silicon atom in one molecule. The dealcohol reaction is carried out in the 

20 presence of a catalytic amount of an alkali metal hydroxide or an organo-tin compound and under 
heating. 

All of these methods can easily produce an organopolysiloxane polymeric compound which is insoluble 
in benzene and has a three-dimensional cross-linked structure capable of containing benzene of an 
equivalent or more amount of the organopolysiloxane polymeric compound itself. 

25 As another example of a partially cross-linked organopolysiloxane polymeric compound (C), an 
organopolysiloxane polymeric compound which is insoluble but sufficiently swells in silicone oil is given. 
This organopolysiloxane polymeric compound is prepared by the addition polymerization of (iii) an 
organohydrogenpolysiloxane and (iv) an organopolysiloxane having unsaturated aliphatic groups, and 
contains a partial three-dimensional cross-linked structure. 

30 The organohydrogenpolysiloxane (iii) used in the addition polymerization is comprised of units HSiO^s, 
RSiO^, RHSiO, R 2 SiO, R 2 HSiO 0 .5, RaSiOo.s, and the like. This compound may take either a linear, 
branched, or cyclic molecular structure, and contains at least 2 hydrogen atoms which are combined with a 
silicon atom in a molecule. For better control of the reaction producing the organopolysiloxane polymeric 
compound, the organohydrogenpolysiloxane used should have a linear structure. The hydrogen atom 

35 bonded to the silicon atom, i.e., H in -SiH bond, of the organohydrogenpolysiloxane molecule is usually 
contained within the molecular chain. It may, however, be at the molecular chain terminals. A preferable 
amount of the -SiH bond is usually 1-20 mol% when the molecular structure is linear or branched, and 1-50 
mol% when the molecular structure is cyclic. A preferable organohydrogenpolysiloxane is that containing 50 
mol% or more of a methyl group of organic groups other than -SiH bond. 

40 The above-mentioned organopolysiloxane (iv) having unsaturated aliphatic groups which is used in the 
addition polymerization reaction is that containing at least 2 unsaturated aliphatic groups which are bonded 
to a silicon atom in a molecule. Given as examples of this type of organopolysiloxane are those containing a 
vinyl group or an allyl group. Usually, an organovinylpolysiloxane containing a vinyl group is used. A 
specific example of organovinylpoly-siloxane is that containing units (CH2 =CH)Si0 1 . 5 , RSiO^, R- 

45 (CH = CH 2 )SiO, R 2 SiO, R 2 (CH = CH 2 )SiO 0 .5, R3SiO 0 .s, and the like. The molecular structure may be either 
linear, branched, or cyclic, and one which contains at least 2 unsaturated aliphatic groups, e.g. a vinyl 
group, in one molecule. For better control of the reaction of producing the organopolysiloxane polymeric 
compound, an organopolysiloxane having unsaturated aliphatic groups used should have a linear structure. 
This type of organovinylpolysiloxane usually has a linear structure having dimethylvinylsilyl groups at its 

50 both ends of the molecule. The vinyl group, however, must be within the molecular chain. A preferable 
amount of the vinyl group is usually 1-20 mol% when the molecular structure is linear or branched, and 1- 
50 mol% when the molecular structure is cyclic. A preferable organovinylpolysiloxane is that containing 50 
mol% or more methyl group of organic groups other than a vinyl group. 

It is essential for the organohydrogenpolysiloxane (iii) and organopolysiloxane having unsaturated 

55 aliphatic groups (iv), e.g. organovinylpolysiloxane, to produce an addition polymerization compound having 
a three-dimensional structure in part of which these organopolysiloxanes (iii) and (iv) contain at least 2 
reactive groups, i.e., hydrogen atoms, bonded to a silicon atom or a vinyl group. If the amount of these 
reactive groups contained in organopolysiloxanes (iii) or (iv) is greater than 20 mol%, in the case where 



D 
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organopolysiloxanes have linear or branched structures, or is greater than 50 mol%, in the case where 
organopolysiloxanes have a cyclic structure, the polymers produced become stiff. In addition, a low- 
viscosity silicone oil tends to be encompassed by the three-dimensional structure of such polymers only 
with difficulty, and to separate and be released from the mixture, thus resulting in a less stable product. 

5 Conversely, if the content of the reactive groups is less than 1%, the structural viscosity properties of the 
organopolysiloxane tends to be lessened. Because of these reasons, although not restrictive, the amount of 
the reactive groups contained in organopolysiloxanes (iii) or (iv) is 1-20 mol%, in the case where 
organopolysiloxanes have linear or branched structures, or 1-50 mol%, in the case where organopolysilox- 
anes have a cyclic structure, in order to produce a superior silicone gel composition which is both soft and 

70 stable. 

Given as examples of the organic group R in the constituting unit of the above organohydrogen- 
polysiloxane (iii) are an alkyl group such as methyl, ethyl, propyl, butyl, or the like, an aryl group such as 
phenyl, tolyl, or the like, or cyclohexyl group. R may also be a substituted mono-valent hydrocarbon group, 
other than unsaturated aliphatic hydrocarbon groups such as a vinyl group. The substitution group may be a 
75 halogen atom, cyano group or the like. 

A typical example of such an organohydrogenpolysiloxane is a methylhydrogenpolysiloxane containing 
units (CH 3 ) 3 SiO-, -[(CH 3 ) 2 SiO]p-. -[(CH 3 )HSiO] q -, and -Si(CH 3 ) 3 . wherein p is a value of 10-500 and q is a 
value of 2-50. 

The organic group R contained in organovinylpolysiloxane, which is an organopolysiloxane having 
20 unsaturated aliphatic groups (iv), has the same meaning as the R for organohydrogenpolysiloxanes (iii). A 
typical example of such an organovinylpolysiloxane is that containing units (CH2 = CH)(CH 3 )2SiO-, -[(CH 3 )- 
2 SiO] r -, and -Si(CH 3 ) 2 (CH = CH 2 ), wherein r is a value of 10-100, or that containing units (CH 3 ) 3 SiO-, -[- 
(CH 3 ) 2 SiO] m -, -[(CH = CH 2 )(CH 3 )SiO] n -, and -Si(CH 3 ) 3 , wherein m is a value of 10-500 and n is a value of 2- 
50. These organovinylpolysiloxanes are suitable materials and may be used either individually or as a 
25 mixture. 

The addition polymerization reaction of the organohydrogenpolysiloxane (iii) and organopolysiloxane 
having unsaturated aliphatic groups (iv) can be carried out according to a commonly known method. For 
example, a target organopolysiloxane polymeric compound which is insoluble in a silicone oil can be easily 
prepared by reacting an organohydrogenpolysiloxane and an organovinylpolysiloxane, at a proportion such 
30 that the molar ratio of the ^ SiH group and vinyl group is in the range of 1:3-3:1, under heating while stirring 
in the presence of a platinum or palladium addition polymerization catalyst. An especially preferable 
addition polymerization catalyst is chloroplatinic acid described in Japanese Patent Publication No. 
9969/1958. 

It is desirable that the partially cross-linked organopolysiloxane polymeric compound (C) be incor- 

35 porated in an amount of 0.2-40% by weight of the gel composition. The intended effect cannot be obtained 
if the amount is less than 0.2% by weight. If the amount exceeds 40% by weight, on the other hand, the gel 
composition becomes too soft to maintain a solid state. This also applies to the cosmetic composition to 
which the gel is incorporated. 

Such a gel composition can be prepared by simply blending the acryl-silicone graft copolymer, the low- 

40 viscosity silicone oil, and the partially cross-linked organopolysiloxane polymeric compound. An alternative 
method is to prepare a gel composition from the acryl-silicone graft copolymer and the low-viscosity 
silicone oil, and a gel composition from the partially cross-linked organopolysiloxane polymeric compound 
and the low-viscosity silicone oil, followed by blending the two gel compositions. This latter method can 
produce a gel composition having different characteristics from that produced by blending the three 

45 components at the same time. Specifically, such a gel composition can contain a greater amount of silicone 
oil in a more stable manner. This provides the resulting cosmetic composition with superior smoothness 
and freshness as well as even better stability over time. 

The gel composition which has been fully discussed above is incorporated in an amount of 30-100% by 
weight based on the total weight of the cosmetic composition. 

50 The cosmetic composition of the present invention can be used as makeup cosmetics such as 
eyeshadows, foundations, face powders, rouges, lipsticks, eyeliners, mascaras, and the like, hair cosmetics, 
as well as basic cosmetics such as eyestick and the like. 

Among the above essential components, the acryl-silicone graft copolvmer (A) has an excellent film- 
forming capability. Thus, the cosmetic composition to which this component is incorporated can produce a 

55 film exhibiting a superior water-resistance, oil-resistance, and other characteristics required for cosmetic 
films. Taking a cosmetic composition for application to nails such as a nail enamel as an example, such a 
cosmetic composition can be prepared by dissolving the copolymer (A) into a low-boiling-point oil (D) or a 
volatile solvent (E). The cosmetic composition thus prepared can produce a continuous film immediately 
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upon application. The low-boiling-point oil (D) used here includes volatile hydrocarbon oils having a boiling 
point below 260 • C at normal pressure. There are no special limitations as to the types of hydrocarbons. 
Any types usually used for cosmetics can be used. Specific examples include IP Solvent (trade mark; 
manufactured by Idemitsu Petrochemical Co., Ltd.), Shellsoi (trade mark; manufactured by Shell Chemical 

5 Co., Ltd.), Isoper (trade mark; manufactured by Esso Chemical Co.), and the like. Another type of low- 
boiling-point oil (D) is a volatile, linear or cyclic silicone oil having a boiling point below 260 °C at normal 
pressure and a viscosity below 2 mm 2 /s (2 cs), such as dimethylpolysiloxane of a low polymerization 
degree, octamethylcyclotetrasiloxane, decamethylcyclopentasiloxane, and the like. Examples of a volatile 
solvent (E) include ethyl acetate, butyl acetate, acetone, toluene, and the like. The amount of copolymer (A) 

70 to be incorporated into the cosmetic composition is usually 10-70% by weight, and preferably 30-60% by 
weight. The film produced by the cosmetic composition becomes so thin that the intended effect cannot be 
exhibited if the amount of copolymer (A) is too small. Too much inclusion of the copolymer (A), on the other 
hand, results in a high-viscosity product which is hard to apply to nails. Characteristics of films produced by 
conventional cosmetics are controlled by the addition of camphor, phthalic acid derivative, or alkid resin. In 

T5 the cosmetic composition of the present invention, however, such characteristics can be controlled by 
adjusting the acrylic chain composition or silicone chain length distribution in the copolymer (A). For 
example, a hard film can be produced by introducing a large amount of methylmethacrylate into acrylic 
chains, while a soft film that is more soluble in a solvent can be produced by using a greater amount of 
butylacrylate or 2-ethyl-hexylacrylate. A smooth, slippery film is obtained when a long-chain silicone is 

20 used. 

A non-aqueous-type makeup cosmetic such as eyeliner, mascara, or the like can be produced by 
dissolving the copolymer (A) into the aforementioned volatile hydrocarbon oil or volatile silicone oil. The 
volatile component evaporates when this type of makeup cosmetic is applied to the object, thereby 
producing a continuous film. The amount of copolymer (A) to be incorporated into such a makeup cosmetic 

25 composition is usually 5-60% by weight, and preferably 10-40% by weight. Since a continuous film cannot 
be produced, the intended effect cannot be adequately exhibited if the amount of copolymer (A) is too 
small, although this will depend on other components such as waxes or pigments. If the amount of the 
copolymer (A) is too large, the viscosity becomes so high that the usability of the product is impaired. In 
addition the film gets so hard that it is difficult to remove it using a removing agent. When the product is an 

30 eyeliner, the removing operation will damage the area around the eye. 

Another makeup cosmetic composition produced from the acryl-silicone graft copolymer (A) of the 
present invention is that comprising, in addition to the copolymer (A), a low-boiling-point oil (D), a cosmetic 
powder material (F), and a polyacrylic emulsion of the type increasing its. viscosity under alkaline conditions 
(G). Such a makeup cosmetic composition produces a uniform film which possesses improved water- 

35 resistance, oil-resistance, and adhesiveness. It gives a good sensation upon use and exhibits a prolonged 
makeup effect. Superior stability over time can be achieved without necessarily using an emulsifier. 

It is desirable that the copolymer (A) be incorporated into the makeup cosmetic composition of the 
present invention in an amount of 5-20% by weight. The effect of the present invention cannot be obtained 
if the amount is smaller than 5 % by weight. If the amount exceeds 20% by weight, the resulting makeup 

40 cosmetic composition has a high viscosity. This makes it uneasy to apply the makeup cosmetic composi- 
tion and produces a thick-film sensation after the application. 

The aforementioned volatile hydrocarbons or silicone oils having a boiling point below 260 *C at normal 
pressure can be used as the low-boiling-point oil (D). They can be used either independently or as a 
mixture. Their amount in the makeup cosmetic composition is 5-30% by weight, and preferably 7-20% by 

45 weight. The low-boiling-point oil (D) functions as a solvent of the copolymer (A). It also plays a very 
important role in promoting the life of the cosmetic film. 

There are no specific limitations as to the cosmetic powder material (F) used in the makeup cosmetic 
composition. It may be a body pigment, inorganic white pigment, inorganic colored pigment, organic 
pigment, organic powder, pearling agent, or the like. Specific examples are talc, mica, magnesium 

50 carbonate, calcium carbonate, magnesium silicate, aluminum magnesium silicate, silica, titanium dioxide, 
zinc oxide, red iron oxide, yellow iron oxide, black iron oxide, ultramarine blue, tar pigment, nylon powder, 
polyethylene powder, polymethylacrylate powder, polystyrene powder, polytetrafluoroethylene powder, silk 
powder, crystalline cellulose, starch, titanated mica, iron oxide titanated mica, bismuth oxychloride, and the 
like. These cosmetic powders may be used after a surface-treatment with an oily agent such as silicone or 

55 the like. They can be used independently, or two or more of them can be used in combination. 

The amount of the cosmetic powder material used for the makeup cosmetic composition can be 
determined depending on the intended use or purpose without limitation. Usually, an amount of 5-40% by 
weight is preferable. 
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Examples given as a polyacrylic emulsion of the type increasing its viscosity under alkaline conditions, 
which is the component (G), are homopolymers of acrylic acid or methacrylic acid, their copolymers, and 
partially cross-linked acrylic acid polymers. They increase their viscosities when neutralized with an alkali. 
These component (G) emulsions may be used independently, or two or more of them can be used in 

5 combination. The amount of the component (G) to be incorporated in the cosmetic composition of the 
present invention is 1-10% by weight. Within this range, the component (G) can homogeneously disperse 
the solution of the acryl-silicone graft copolymer (A) in the low-boiling-point oil (D) in an aqueous phase. If 
the amount is less than 1% by weight, the dispersion can be achieved only insufficiently, resulting a 
product having an inadequate viscosity. If the amount is greater than 10% by weight, on the other hand, the 

w product becomes too viscous to be conveniently applied. Any alkaline substance commonly used for • 
cosmetics can be used to neutralize the polyacrylic emulsion and to raise its viscosity. Given as examples 
of alkalis which can be suitably used are inorganic alkalis such as sodium hydroxide and potassium 
hydroxide, basic amino acids such as L-arginine, amines such as triethanolamine, and ammonia, and the 
like. The amount of alkali used in the cosmetic composition is determined taking into account the type of 

75 the alkali and the type of polyacrylic emulsion which are used for preparing the cosmetic composition. 
Usually, a preferable amount is 0.03-2.5% by weight. The alkali is added, for example, by dissolving it in 
water in advance, or by directly mixing it with the polyacrylic emulsion. The method of the addition of an 
alkali, however, is not limited by these. 

Furthermore, an o/w-type emulsion cosmetic composition can be prepared by using the copolymer (A) 

20 and the low-boiling-point oil (D) at a specific proportion. This o/w-type emulsion cosmetic composition 
exhibits a smooth spreadability on the skin without imparting an oily sensation, and yet, upon application, 
produces a film having excellent water-repellency. It also possesses good stability over time. 

This o/w-type emulsion cosmetic composition comprises 10-40% by weight of an oily component 
mixture which comprises 2-40% by weight of the copolymer (A) and 20-60% by weight of the low-boiling- 

25 point oil (D), wherein the amount of components (A) plus (D) in the total oily component mixture is 60-100% 
by weight. The copolymer (A) plays an important role in the high water-repellency possessed by the o/w- 
type emulsion cosmetic composition. The amount of this copolymer in the oily component mixture is in the 
range of 2-40% by weight. An amount of less than 2% by weight does not produce a sufficient water- 
repelling characteristic in the emulsion cosmetic composition. An amount exceeding 40% by weight of the 

30 copolymer in the mixture raises the viscosity of the resulting emulsion cosmetic composition. This affects 
the readiness in the application of the emulsion cosmetic composition to the skin and imparts an oily feeling 
to the skin. The aforementioned low-boiling-point oils can be used as the component (D) for the oily 
component mixture for producing an o/w-type emulsion cosmetic composition. They may be used 
independently or two or more of them can be used in combination. The low-boiling-point oil (D) dissolves 

35 the copolymer (A) thereby producing a homogeneous oil phase. After application of the emulsion cosmetic 
composition, it evaporates leaving a good cosmetic film on the skin. This is because in the course of 
evaporation of the component (D) the crystalline structure of the acrylic portion of the copolymer (A) is 
enhanced, which improves the characteristics of the film produced. The amount of the low-boiling-point oil 
in the oil component mixture is suitably determined taking into account the amount of copolymer (A) and 

40 other factors. Usually, the preferable amount is 20-60% by weight. If the amount is smaller than 20 % by . 
weight, the resulting cosmetic composition in which a comparatively large amount of the copolymer (A) is 
incorporated exhibits only poor spreadability and imparts an oily feeling upon use. If greater than 60% by 
weight, a longer time is required for the emulsion cosmetic composition to be fixed and the cosmetic 
composition tends to leave a thin film after makingup. The total amount of the copolymer (A) and the low- 

45 boiling-point oil (D) in the oil component mixture is 60-100% by weight, and preferably 60-98% by weight. If 
the amount is smaller than 60% by weight, the water-repellency and the excellent feeling upon use of the 
resulting emulsion cosmetic composition are lost. 

Oil components other than the copolymer (A) and the low-boiling-point oil (D) which can be used for the 
oil component mixture for producing the emulsion cosmetic composition of the present invention may be 

50 liquid, semisolid, or solid oils. Specific examples include liquid, pasty, or solid hydrocarbons such as liquid 
paraffin, squalane, and the like; waxes, higher fatty acids, higher alcohol, esters, glycerides, silicone oils, 
and the like. These oil components may be used independently or two or more of them can be used in 
combination. They form a homogeneous oil phase together with the copolymer (A) and low-boiling-point oil 
(D). They also function as a plasticizer in the formation of a resin by the copolymer (A) when the low- 

55 boiling-point oil (D) evaporates. The oil component mixture containing a low-viscosity silicone oil is 
particularly preferable. The stability of the cosmetic composition and the feeling upon use can be 
remarkably promoted by the use of such a component mixture. 
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The oil component mixture comprising the above components is used in the o/w-type emulsion 
cosmetic composition of the present invention in an amount of 10-40% by weight. If the amount is smaller 
than 10% by weight, a sufficient water-repelling effect cannot be obtained. On the other hand, if the amount 
is greater than 40% by weight, the stability of the emulsion cosmetic composition tends to be impaired. 

5 The o/w-type emulsion cosmetic composition can be prepared by emulsifying the oil phase and the 
water phase according to a conventional method. It can be made into a cream, lotion, or the like. 

A makeup cosmetic composition comprising the acryl-silicone graft copolymer (A), a low-viscosity 
silicone oil (B) and/or a low-boiling-point oil (D), and a cosmetic powder material (F) is an another 
embodiment of the present invention. This makeup cosmetic composition has excellent water-repellency, 

70 oil-resistance, and water-resistance. It gives a good feeling upon use, and its makeup effect lasts for a long 
period. 

It can easily be prepared by using components (A), (B) t (D), and (F) which are already described above. 
Among this type of makeup cosmetic composition, a non-aqueous-type makeup cosmetic composition 
comprising 5.0-30.0% by weight of the acryl-silicone graft copolymer (A), 2.5-30.0% by weight of the low- 
75 viscosity silicone oil (B), 20.0-80.0% by weight of a volatile hydrocarbon (H), and 10.0-50.0% by weight of a 
cosmetic powder material (F) is an outstanding feature. It has excellent stability and water or sweat 
resistance, gives a good feeling upon use, and yet possesses even improved oil or sebum resistance, and 
friction resistance. 

The acryl-silicone graft copolymer (A) is incorporated into the cosmetic composition in an amount of 
20 5.0-30.0% by weight. If less than 5.0% by weight, the intended effect cannot be obtained. If greater than 

30.0% by weight, the cosmetic film produced gives a thick feeling. 

The aforementioned low-viscosity silicone oil can be used as the component (B) in an amount of 2.5- 

30.0% by weight. The intended effect cannot be obtained resulting in a film with insufficient softness if the 

amount of component (B) is less than 2.5% by weight. With the amount exceeding 30.0% by weight, on the 
25 other hand, it takes a long period of time for the makeup to fix after the application. The cosmetic film 

produced is so thin that the makeup gives only an unsatisfactory feeling to the user. 

The volatile hydrocarbon (H) of the type previously mentioned is used. This component maintains the 

copolymer (A) in an well-dissolved condition in the cosmetic composition evaporates after the cosmetic 

composition is applied to the skin, thus ensuring the formation of a good cosmetic film. That is to say, in 
30 the course of evaporation the crystalline structure of the acrylic portion of the copolymer (A) is enhanced, 

thus producing a firm film which last over a long period of time. It is desirable that the volatile hydrocarbon 

(H) be incorporated in an amount of 20.0-80.0% by weight. If the amount is smaller than 20.0% by weight, 

the cosmetic composition produced has a higher viscosity and does not spread well over the skin when 

applied. This leads to difficulty in forming a homogeneous film. 
35 It is desirable that the cosmetic powder material (F) be added in an amount of 10.0-50.0% by weight of 

the total amount of the cosmetic composition. The specific amount depends on the intended use and 

intended application of the cosmetic composition. 

The non-aqueous-type makeup cosmetic composition of the present invention can be prepared by 

blending the above components according to a conventional method and can be prepared into various 
40 forms, including a liquid in which the cosmetic powder materials are homogeneously dispersed or 

precipitated, and a cream. The cosmetic composition is applied to foundations, eyeshadows, rouges, face 

powders, and the like. 

As still another embodiment, the present invention provides a w/o-type emulsion cosmetic composition 
comprising 0.3-30% by weight of an acryl-silicone graft copolymer (A), 15-57% by weight of a low-viscosity 

45 silicone oil (B) and/or a low-boiling-point oil (D), 0.1-10% by weight of a surface active agent (I), and 5- 
69.9% by weight of water (J). In this composition the total amount of (a) component (A) plus (b) component 
(B) and/or (D) is 30-60% by weight. This w/o-type emulsion cosmetic composition has good stability over 
time, produces a film exhibiting a superior water-repellency, and gives an excellent feeling upon use. One 
or more types of the copolymers (A) can be used and incorporated into the w/o-type emulsion cosmetic 

50 composition in an amount of 0.3-30% by weight. An amount smaller than 0.3% by weight does not give the 
sufficient intended effect. If the amount of the copolymer (A) exceeds 30% by weight, the resulting 
cosmetic composition gives a heavy feeling to the skin when applied. In addition, an oily feeling impairs the 
use value of the product. 

The above-mentioned low-viscosity silicone oil (B) and low-boiling-point oil (D) can be used in this w/o- 
55 type emulsion cosmetic composition. The total amount of the components (B) and (D) is 15-57% by weight 
of the cosmetic composition. If the amount is less than 15% by weight, and especially the amount of the 
low-viscosity silicone oil is too small, a smooth, water-repellent characteristic cannot effectively be 
exhibited. 
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Besides the above essential oil components (A), (B) and (D), synthetic or natural cosmetic oils 
conventionally used for cosmetics can be incorporated to the extent that the homogeneity of the oil phase is 
not adversely affected. 

The copolymer (A) and the low-viscosity silicone oil (B) and/or the low-boiling-point oil (D) are 
incorporated into the w/o-type emulsion cosmetic composition in an amount of 30-60% by weight in total. 
An amount less than 30% by weight of these oil components gives the intended effect. 

Any oxyalkylene-modified organopolysiloxane type surface active agents which can emulsify water into 
the oil components (A) and (B) and/or (D) can be used as the component (I) without special restriction. 
Oxyalkylene-modified organopolysiloxanes include polyether-modified silicones and alkyl-polyether-modified 
silicones. Organopolysiloxanes shown be the following formulae (IV) or (V) are given as examples. 



75 
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25 



wherein G represents CH 3 or (CH2) p (C 2 H4 0) m (C3H6 0) n Ri, wherein p is 1-5, m is 1-50, and n is 0-30; Ri 
represents a hydrogen atom or an alkyl group having 1-5 carbon atoms; X represents (ChfcJp^HUO)™- 
(C3HsO) n Ri , wherein p, m, and n have the same meanings as defined above; a is a value of 5-300; and b is 
a value of 1-50. 
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35 wherein G and X have the same meanings as defined for formula (IV), a is a value of 1-30; and b is a value 
of 1-50, c is a value of 5-300, and R2 represents an alkyl group having 2-20 carbon atoms. 

Among these, those that are liquid or paste at normal temperature and water-insoluble are preferable. 
Specific examples are Silicone KF-945 (trade mark, Shin-etsu Chemical Co., Ltd.), Silicone SH-3772C (trade 
mark, Toray Silicone Co., Ltd.), and the like. Since such an oxyalkylene-modified organopolysiloxane has a 

40 polysiloxane as the main chain, its mutual solubility with the acryl-silicone graft copolymer (A), low-viscosity 
silicone oil (B) and low-boiling-point oil (D) is excellent. This contributes to the formation of a stable 
emulsion. 

An amount of 0.1-10% by weight, preferably of 0.5-5% by weight, of the surface active agents (I) is 
incorporated into the w/o-type emulsion cosmetic composition. If the amount is less than 0.1% by weight, a 
45 sufficient emulsification effect cannot be exhibited. An amount exceeding 10% by weight makes a stiff 
water/oil interface, which tends to make the resulting product feel heavy and sticky. 

Water, component (J), is incorporated in an amount of 5-69.9% by weight. 

In the preparation of the w/o-type emulsion cosmetic composition, the acryl-silicone graft copolymer 
(A), low-viscosity silicone oil (B) and/or low-boiling-point oil (D) are dissolved in advance. Otherwise, a 

50 process conventionally used for the production of a w/o-type emulsion cosmetic can be used for the 
preparation of the composition. 

The cosmetic compositions provided by the present invention can be applied to a wide variety of uses 
such as for basic cosmetics, makeup cosmetics, hair cosmetics, and the like. Besides the above 
components various components conventionally used for cosmetics can be optionally incorporated into the 

55 cosmetic composition of the present invention to the extent that such incorporation does not impair the 
intended effects of the cosmetic composition. Such optional components include alkali metal soaps, 
polyhydric alcohols, high molecular weight compounds, preservatives, alkaline agents, UV absorbers, anti- 
oxidants, tar-derived coloring agents, skin-improvers, humectants, perfumes, and the like. 



EP 0 388 582 B1 



Other features of the invention will become apparent in the course of the following description of the 
exemplary embodiments which are given for illustration of the invention and are not intended to be limiting 
thereof. - » ^ 

5 EXAMPLES ^ 



70 



Reference Example 1 - i ■ ♦ v * 

Synthesis of acryl-silicone graft copolymer : . 

35 g of a dimethylpolysiloxane having a methacrylate group on one of the molecular chain terminals 
and represented by the following formula, 



75 



20 



CHo CHo 

I I 

CH2=CC0OCH 2 CH2CH 2 SiC>- 

CH 3 



' CH 3 S 
I 

-SiO- 
I 

CH 3 



CH 3 
I 

-Si-CH 3 



30 CH 3 



45 g of methylmethacrylate, 20 g of 2-ethyl-hexylacrylate, and 100 g of toluene were mixed. After an 
addition and dissolution of 1.5 g of azobisisobutyronitrile, the mixture was reacted for 5 hours at 80-90 *C 

25 while stirring to obtain a viscous solution. The solution was charged into 2 I of methanol, thereby 
precipitating a graft copolymer. The precipitate was collected by filtration and dried to obtain 88 g of a white 
substance. The substance was confirmed by means of an infrared absorption spectrum to be a 
methacrylate copolymer in which dimethylpolysiloxane was grafted. The copolymer had a glass transition 
temperature of 37 * C and a weight average molecular weight of about 13,000, converted to polystyrene, by 

30 gel permeation chromatography (hereinafter abbreviated as "GPC") analysis. 

Reference Example 2 



35 



Synthesis of acryl-silicone graft copolymer 

The same procedure as in Reference Example 1 was performed using 25 g of a dimethylpolysiloxane 
having a methacrylate group on one of the molecular chain terminals represented by the following formula, 
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CH2=CCOOCH 2 CH2CH 2 SiO- 
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20 CH 3 



50 g of methylmethacrylate, 15 g of n-butylmethacrylate, and 10 g of vinyl acetate as starting materials to 
produce a graft copolymer. The copolymer had a glass transition temperature of 26 *C and a weight 
so average molecular weight of about 11,000, converted to polystyrene, by GPC analysis. 

Reference Example 3 

Synthesis of acryl-silicone graft copolymer 

55 

The same procedure as in Reference Example 1 was performed using 30 g of a dimethylpolysiloxane 
having a methacrylate group on one of the molecular chain terminals represented by the following formula, 



1A 
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30 g of methylmethacrylate, and 40 g of n-butylmethacrylate as starting materials to produce 93 g of a graft 
copolymer. The copolymer was confirmed by means of an infrared absorption spectrum as a methacrylate 
copolymer in which dimethylpolysiloxane was grafted. The copolymer had a glass transition temperature of 
18* C and a weight average molecular weight of about 16,000, converted to polystyrene, by GPC analysis. 

Reference Example 4 

Synthesis of acryl-silicone graft copolymer 

The same procedure as in Reference Example 1 was performed using 40 g of a dimethylpolysiloxane 
having a methacrylate group on one of the molecular chain terminals represented by the following formula, 



CH 3 CH 3 

I I 
CH2=CCOOCH 2 CH2CH 2 SiO- 

CH 3 



CH 3 
I 

-SiO- 
I 

CH 3 



CH 3 
I 

-Si-CH 3 



10 CH 3 



40 g of methylmethacrylate, and 20 g of 2-ethylhexylacrylate as starting materials to produce a graft 
copolymer. The copolymer had a glass transition temperature of 25 * C and a weight average molecular 
weight of about 15,000, converted to polystyrene, by GPC analysis. 

Reference Example 5 

Synthesis of acryl-silicone graft copolymer 

The same procedure as in Reference Example 1 was performed using 35 g of a dimethylpolysiloxane 
having a methacrylate group on one of the molecular chain terminals represented by the following formula, 



CH 3 CH 3 

I I 
CH 2 =CCOOCH 2 CH 2 CH 2 SiO- 

CH 3 



CH 3 
I 

-SiO- 



25 



CH 3 
I 

-Si-CH 3 



47 g of methylmethacrylate, and 18 g of 2-ethyl-hexylacrylate as starting materials to produce 88 g of a 
graft copolymer. The copolymer was confirmed by means of an infrared absorption spectrum as a 
methacrylate copolymer in which dimethylpolysiloxane was grafted. The copolymer had a glass transition 
temperature of 30 *C and a weight average molecular weight of about 15,000, converted to polystyrene, by 
GPC analysis. 
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Example 1 

Gel composition 

35 g of the graft copolymer prepared in Reference Example 3 and 65 g of dimethylpolysiloxane having 
a viscosity of 6 mm 2 /s (6 cs) at 25 °C [KF-96A (6 cs) (Trademark), manufactured by Shin-etsu Chemical 
Co., Ltd.] were dissolved in 150 g of isopropanol. Isopropanol was evaporated from the mixture at 60 °C 
under a pressure of 50 mmHg with stirring, thereby producing a gel composition as a uniform solid. 

Example 2 

Gel composition 

The same procedure as in Example 1 was performed using 40 g of the graft copolymer prepared in 
Reference Example 4 and 60 g of decamethylcyclopentasiloxane [KF-995 (Trademark), manufactured by 
Shin-etsu Chemical Co., Ltd.] to produce a gel composition as a uniform solid. 

Example 3 

Gei composition 

The same procedure as in Reference Example 1 was performed using 45 g of a dimethylpolysiloxane 
having a methacrylate group on one of the molecular chain terminals and represented by the following 
formula, 



CHo CHo 

I I 
CH2=CCOOCH 2 CH 2 CH2SiO- 

CH 3 



CH 3 



-SiO 



CH 3 



I 

-Si-CH 3 



25 CH 3 



30 g of methylmethacrylate, and 10 g of n-buthylmethacrylate and 15 g of 2-ethyl-hexylacrylate as starting 
materials to produce a graft copolymer. The copolymer had a glass transition temperature of 20° C and a 
weight average molecular weight of about 17,000, converted to polystyrene, by GPC analysis. Then, 30 g of 
the graft copolymer prepared above and 70 g of dimethylpolysiloxane (5 mm 2 /s) (5 cs) [KF-96 (Trademark), 
manufactured by Shin-etsu Chemical Co., Ltd.] were processed according to the same procedure as in 
Example 1 to produce a gel composition as a uniform jelly. 

Example 4 

Solid foundation 



(Formulation) 





parts by weight 


(1) 


Titanium dioxide 


12.0 


(2) 


Red iron oxide 


0.8 


(3) 


Yellow iron oxide 


1.8 


(4) 


Black iron oxide 


0.6 


(5) 


Liquid paraffin 


5.0 


(6) 


Gel composition prepared in Example 1 


79.8 
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(Preparation) 

After the components (1)-(5) were mixed and homogenized, the component (6) was added. The mixture 
was uniformly dispersed using a triple roll mill. The dispersed mixture was melted and charged into a 
5 container. The mixture in the container was cooled to solidify, thus obtaining a solid foundation. 

Comparative Example 1 

Solid foundation 

70 

A solid foundation was produced according to the same method as in Example 4 by using, instead of 
the solid gel composition, which is component (6) in Example 4, a mixture of 12 parts by weight of Dextrine 
fatty acid ester and 67.8 parts by weight of liquid paraffin which was melted under heating. 

The solid foundations thus produced, as well as the product produced in Example 4, were evaluated by 
75 panelists consisting of twenty women. In the evaluation, each product was rated according to the following 
standard. The results are shown in Table 1. . , 

(Rating of Evaluation) 

20 



Very good 


3 points 


Good or Usual 


2 points 


Bad 


1 point 



25 

(Evaluation Standard) 



Average total point 


Standard 


2.5 or more 


AAA 


2.0 or more but less than 2.5 


BBB 


1 .5 or more but less than 2.0 


CCC 


Less than 1 .5 


DDD 



Table 1 



45 



Evaluation 


Inventive Example 4 


Comparative Example 1 


Freshness 


AAA 


BBB 


Low stickiness 


AAA 


DDD 


Spreadability 


AAA 


DDD 


Resistance to water 


AAA 


BBB 


Retentiveness of the make-up 


AAA 


BBB 



As shown in Table 1 , the solid foundation to which the solid gel composition of the present invention 
so was incorporated gave a better feeling upon use and was easier to use than the comparative foundation. 



55 
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Example 5 



Stick eyeshadow 



5 (Formulation) ? 

) 





parts by weight 


(1) 


Gel composition prepared in Example 2 


75.0 


(2) 


Decamethylcyclopentasiloxane 


10.0 


(3) 


Colored pigment 


4.5 


(4) 


Titanated mica 


8.5 


(5) 


Mica 


2.0 



(Preparation) 

Components (1)-(5) were mixed. The mixture was kneaded with a triple roll mill to homogenise. The 
mixture was melted and charged into a container to obtain a stick eyeshadow. 

The stick eyeshadow thus produced had excellent characteristics, including smoothness to the touch; 
good sreadability; non-sticky, fresh, sensation upon use; long makeup retentiveness; and high water- 
resistance. 

A comparative stick eyeshadow was produced using 15 parts by weight of microcrystalline wax and 60 
parts by weight of dimethylpolysiloxane (5 mm 2 /s) (5 cs) instead of the component (1) in Example 5 using 
the same process as in Example 5. This stick eyeshadow was less spreadable and more sticky than the 
eyeshadow of Example 5. This comparative stick eyeshadow also exhibited instability over time, separating 
oil components during storage. 

This example demonstrated that a stick eyeshadow which is very useful and has a high quality could be 
produced without using structural components , e.g. wax, according to this invention. 



Example 6 

Hand cream (o/w-type) 
(Formulation) 





parts by weight 


(1) 


Stearic acid 


2.5 


(2) 


Cetyl alcohol 


1.7 


(3) 


Gel composition prepared in Example 1 


10.0 


(4) 


Octamethylcyclotetrasiloxane 


10.0 


(5) 


Sorbitan sesquioleate 


1.0 


(6) 


Polyoxyethylene sorbitan monooleate 


2.0 


(7) 


Triethanolamine 


0.7 


(8) 


1 ,3-butylene glycol 


5.0 


(9) 


Carboxyvinyl polymer 


0.5 


(10) 


Purified water 


66.6 



(Preparation) 

Components (1)-(6) were mixed and molten under heating at 80 °C to prepare an oil phase, while 
components (7)-(10) were mixed and dissolved under heating at 80 P C to prepare a water phase. The water 
phase was added to the oil phase with stirring to emulsify. After cooling, the emulsion was packed into a 



1 Q 
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container, thus producing a hand cream. 

The hand cream thus obtained exhibited a good, fresh sensation to the skin upon use without oiliness. 

Example 7 

Face cream (w/o-type) 
<Formulation> 





parts by weight 


(1) 


Gel composition prepared in Example 2 


6.0 


(2) 


Liquid paraffin 


20.0 


| O) 


Isoparaffin (IP Solvent 1620) 


6.0 


(4) 


Dipentaerythritol fatty acid ester 


2.0 


(5) 


Petrolatum 


4.0 


(6) 


Diglyceryl diisostearate 


2.0 


(7) 


Citric acid 


0.3 


(8) 


Sodium citrate 


1.2 


(9) 


1 ,3-Butylene glycol 


8.0 


(10) 


Methyl paraoxybenzoate 


0.1 


(11) 


Purified water 


50.4 



(Preparation) 

Components (1)-(5) were mixed and molten under heating. To the mixture was added a gel emulsion 
which was prepared in advance by adding components (7), (8), and a portion of component (11) to 
component (6). The mixture was heated to 70 *C, and to this as added a mixture which was prepared by 
mixing components (9), (10), and the remaining portion of component (11) and molten with heating in 
advance, thus making an emulsion. The emulsion was cooled and packed into a container to produce a face 
cream. 

The face cream thus obtained exhibited an excellent sensation to the skin upon use and high storage 
stability. It was very suitable for protecting the face skin. 

Example 8 

Nail treatment 

(Formulation) 





parts by weight 


(1) 


Gel composition prepared in Example 1 


50.0 


(2) 


Hydrophobic silicic anhydride 


2.0 


(3) 


Octamethylcyclotetrasiloxane 


38.0 


(4) 


Dimethylpolysiloxane (20cs) 


8.0 


(5) 


Sunscreen agent 


1.0 


(6) 


Perfume 


q.s. 


(7) 


Pigment 


q.s. 
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(Preparation) 

Components (1)-(7) were mixed and sufficiently kneaded with a triple roll mill to produce a nail 
treatment. t 
5 The creamy nail treatment thus obtained exhibited a fresh sensation upon use without stickiness and 
gave a moderate gloss to the nail. It was very useful nail treatment. 

Example 9* 

w Jelly-like solid eyeshadow 

(Formulation) 





parts by weight 


(1) 


Gel composition prepared in Example 3 


65.0 


(2) 


Decamethylcyclopentasiloxane 


10.0 


(3) 


Hydrophobic silicic anhydride 


1.0 


(4) 


Colored pigment 


3.0 


(5) 


Iron oxide titanated mica 


5.5 


(6) 


Mica 


2.0 


(7) 


Dimethylpolysiloxane (10 cs) 


13.5 


(8) 


Perfume 


q.s. 



(Preparation) — 

Components (i)-(8) were mixed. The mixture was kneaded with a triple roll mill to homogenize. The 
homogenized mixture was molten and charged into a container to obtain a jelly-like solid eyeshadow. 

The jelly-like solid eyeshadow thus produced was elastic and had a fresh appearance. It exhibited high 
spreadability, fine sensation without stickiness upon use, and excellent makeup retentiveness. 

Reference Example 6 

Synthesis of partially cross-linked organopolysiloxane polymer: 

1,790 g of trimethylsilyl-terminal sealded-dimethyl methylhydrogenpolysiloxane (average molecular 
weight: 2,340, Si-H: 4.5 mol%) and 710 g of dimethylvinylsilyl-terminal sealded-dimethylpolysiloxane 
(average molecular weight: 930, vinyl group: 7.7 mol%) were charged into a planetarium mixer with an 
internal volume of about 5 I and were mixed with stirring. To the mixed solution was added 0.5 g of 2% 
isopropanol solution of chloro platinic acid. The mixture was heated to 70-80 °C and stirring was continued 
for 2 hours. The pressure was reduced to 5-10 mmHg and stripping was carried out for 30 minutes, thus 
producing a colorless, flexible solid partially cross-linked organopolysiloxane polymer. 



50 



55 



on 



EP 0 388 582 B1 



Example 10 
Paste-like lipstick 
5 (Formulation) 







parts by weight 


70 


(D 


Red iron oxide 


0.8 




(2) 


FD&C Yellow No. 4 aluminum lake 


0.1 




(3) 


Red No. 202 (D&C Red No. 7) 


0.3 




(4) 


Iron oxide titanated mica 


15.0 




(5) 


Liquid paraffin 


3.8 


75 


(6) 


Acryl-silicone graft copolymer 


20.0 




(7) 


Partially cross-linked organopolysiloxane polymer < 


10.0 




(8) 


Dimethylpolysiloxane (10 cs) 


50.0 



"1 : Copolymer obtained in Reference Example 3 

*2: Polymer obtained in Reference Example 6 1 cs = 1 mm 2 /s 



(Preparation) 

25 To components (6)-(8) which were mixed under heating were added components (1)-(5). After the 
mixture was kneaded with a triple roll mill to homogeneously disperse, it was packed into a container, 
followed by cooling to solidify, thus obtaining a paste-like lipstick. 

The paste-like lipstick of this invention was well spreadable on the lip. It gave an excellent sensation 
and fresh feeling upon use, and exhibited a long makeup retentiveness. 

30 

Example 1 1 
Stick eyeshadow 
35 (Formulation) 





parts by weight 


(1) 


Colored Pigments 


1.36 


(2) 


Ultramarine blue 


3.5 


(3) 


Black iron oxide 


0.45 


(4) 


Titanated mica 


8.5 ! 


(5) 


Mica 


2.19 


(6) 


Methylphenylpolysiloxane (1 0 cs) 


10.0 


(7) 


Acryl-silicone graft copolymer ** 


25.0 


(8) 


Partially cross-linked organopolysiloxane polymer * 4 


4.9 


(9) 


Dimethylpolysiloxane (10 cs) 


44.1 


1 CS 


= 1 mm 2 /s 





*3: Copolymer obtained in Reference Example 4 
*4: Polymer obtained in Reference Example 6 



55 

(Preparation) 

To components (6)-(9) which were mixed under heating were added components (1)-(5). The mixture 
was kneaded with a triple roll mill to homogenize. The homogenized mixture was charged into a container, 



O-l 
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followed by cooling to solidify, thus producing a stick eye shadow. 
Example 12 
5 Solid foundation 
(Formulation) 



10 




parts by weight 




(D 


titanium dioxide 


11.8 




(2) 


Red iron oxide 


0.8 




(3) 


Yellow iron oxide 


1.8 


15 


(4) 


Black iron oxide 


0.6 




(5) 


Liquid paraffin 


5.0 




(6) 


Acryl-silicone graft copolymer * 5 


30.0 




(7) 


Partially cross-linked organopolysiloxane polymer * 6 


5.0 




(8) 


Dimethylpolysiloxane (5 cs) 


45.0 


20 


1 cs 


= 1 mm 2 /s 





*5: Copolymer obtained in Reference Example 3 
*6: Polymer obtained in Reference Example 6 



25 

(Preparation) 



To components (6)-(8) which were mixed under heating were added components (1)-(5). The mixture 
was kneaded with a triple roll mill to obtain a homogenize. The homogeneous mixture was charged into a 
container, followed by cooling to solidify, thus producing a solid foundation. 

Example 13 

Solid rouge 

(Formulation) 





parts by weight 


(1) 


Red No. 226 (D&C Red No. 30) 


0.4 


(2) 


Red Iron oxide 


0.2 


(3) 


Ultramarine blue 


0.15 


(4) 


Mica 


30.0 


(5) 


Talc 


34.0 


(6) 


Methylphenylpolysiloxane (10 cs) 


3.25 


(7) 


Acryl-silicone graft copolymer * 7 


12.5 


(8) 


Partially cross-linked organopolysiloxane polymer "* 


2.45 


(9) 


Dimethylpolysiloxane (10 cs) 


17.05 


1 cs 


= 1 mm 2 /s 





*7: Copolymer obtained in Reference Example 3 
*8: Polymer obtained in Reference Example 6 



oo 
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(Preparation) 

To components (6)-(9) which were mixed under heating were added components (1)-(5). After the 
mixture was kneaded with a triple roll mill and uniformly dispersed, it was packed into a container, followed 
by cooling to solidify, thus obtaining a solid rouge. 

Example 14 

Eyeliner 

(Formulation) 





parts by weight 


(1) 


Isoparaffin (IP Solvent 1620) 


46.0 


(2) 


Acryl-silicone graft copolymer prepared in Reference Example 1 


30.0 


(3) 


Organic modified bentonite 


3.0 


(4) 


1,3-butylene glycol 


1.0 


(5) 


Perfume 


q.s. 


(6) 


Colored pigment 


20.0 



(Preparation) 

Component (2) was dissolved in component (1). To this was added a mixture of components (3) and 
(4). Components (5) and (6) were added to the mixture. After the final mixture was kneaded with a triple roll 
mill and uniformly dispersed, it was packed into a container, thus obtaining an eyeliner. 

Comparative Example 2 

Eyeliner 

The same procedure as in Example 14 was performed using 5 parts by weight of microcrystalline wax 
and 25 parts by weight of pentaerythritol rhodinate instead of component (2) in Example 14 to produce an 
eyeliner. 

The eyeliners of Example 14 and Comparative Example 2 were subjected to a durability test and 
sensory evaluation. The results are shown in Table 2. 

Test specimens for the durability tests were prepared by applying the product to a nylon plate using a 
6 mil doctor-blade to make a thin film of the product on the nylon plate followed by drying of the film. The 
water-resistance was evaluated by immersing a test specimen in water. The oil-resistance was evaluated by 
immersing a test specimen in an artificial sebum. The rubbing resistance was evaluated by rubbing the thin 
film with the fingers. 

(Evaluation standard) 

AAA: Good 
BBB: Bad 

The sensory evaluation was performed by panelists consisting of twenty women. In the evaluation, each 
product was rated according to the following standard. The results are shown in Table 2. 
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(Rating) 



Very good 


3 points 


Good or Normal 


2 points 


Bad 


1 point 



io (Evaluation Standard) 



Average total point 


Standard 


2.5 or more 


AAA 


2.0 or more but less than 2.5 


BBB 


1 .5 or more but less than 2.0 


CCC 


Less than 1 .5 


DDD 



20 

Table 2 



Evaluation 


Inventive Example 14 


Comparative Example 2 


(Durability test) 






Water Resistance 


AAA 


AAA 


Oil Resistance 


AAA 


BBB 


Rubbing Resistance 


AAA 


BBB 


(Sensory evaluation) 






Easiness of application 


BBB 


BBB 


Inconsistency 


BBB 


BBB 


Makeup Retentiveness 


AAA 


BBB 



35 

As shown in Table 2, the eyeliner of this invention produced a film which was highly resistant to water 
and oil when applied. The eyeliner film also exhibited high resistance to rubbing and long makeup 
retentiveness. 

40 Example 1 5 

Nail enamel 

(Formulation) 

45 





parts by weight 


(1) 


Isoparaffin (Isoper-H) 


65.0 


(2) 


Acryl-silicone graft copolymer prepared in Reference Example 2 


35.0 


(3) 


Colored pigment 


q.s. 



55 (Preparation) 

Component (2) was mixed with and dissolved in component (1). Component (3) was added to the 
mixture and uniformly dispersed. The final mixture was packed into a container to produce a nail enamel. 



OA 
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Example 16 
Mascara 
5 (Formulation) 







parts by weight 


10 


0) 


Isoparaffin (Isoper-H) 


52.0 




(2) 


Acryl-silicone graft copolymer prepared in Reference Example 1 


25.0 




(3) 


Organic modified bentonite 


3.0 




(4) 


Paraffin wax 


5.0 




(5) 


Carnauba wax 


4.0 


15 


(6) 


1,3-Butylene glycol 


1.0 




(7) 


Perfume 


q.s. 




(8) 


Colored pigment 


10.0 



(Preparation) 

To a solution of component (1) in component (2) was added components (3)-(6). The mixture was 
molten under heating and components (7) and (8) were added to the molten mixture. The mixture thus 
obtained was uniformly kneaded with a triple roll mill and packed into a container to produce a mascara. 

Example 17 



Eyeliner (Emulsion type) 
(Formulation) 



40 





parts by weight 


0) 


Stearic acid 


2.0 


(2) 


Cetanol 


0.5 


(3) 


Bees wax 


5.0 


(4) 


Sorbitan sesquioleate 


0.5 


(5) 


Polyoxyethylene sorbitane monooleate (20 E.O.) 


0.5 


(6) 


Triethanolamine 


1.2 


(7) 


Colored pigment 


14.0 


(8) 


Polymethacrylic acid 


0.5 


(9) 


Acryl-silicone graft copolymer prepared in Reference Example 1 


12.5 


(10) 


Isoparaffin (Isoper-H) 


12.5 


(11) 


Methyl paraoxybenzoate 


0.2 


(12) 


Purified water 


50.6 



so (Preparation) 

Components (1)-(5) and (9)-(10) were mixed and dissolved under heating. To this were added 
components (6)-(8) and (11)-(12) which were dissolved with heating. After the mixture was emulsified and 
cooled, it was packed into a container, thus producing an eyeliner. 
55 The products prepared in Examples 15, 16, and 17 produced films having superior resistance to water 
and oil. They also had the advantage of exhibiting good sensation upon use. 
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Example 18 
Eyeliner 

y 

Eyeliners having formulations shown in Table 3 were produced according to the processes described 
below. Water resistance, adhesiveness, oil-resistance, and makeup retentiveness of the eyeliners were 
evaluated by the test explained below. The results are shown in Table 4. 



15 



20 



25 



30 



35 



40 



45 



50 
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(Formulation) 

Table 3 

% by weight 
Example Comparative Example 



Component 18 3 4 



f 1 \ Sfparir acid 






5 0 


(2) Cetanol 






0.5 


(3) Bees wax 






0.5 


(4) Sorbitan sesquioleate 






0.5 


(5) Polyoxyethylene sorbitan 






0.5 


monooleate (20 E.O.) 








(6) Colored pigment 


14.0 


, 14.0 


14.0 


(7) Polyethy 1 methacryl ate 




25.0 


25.0 


emulsion 








(8) Acryl -silicone graft 
copolymer 1 


12.5 












(9) Isoparaffin *^ 


12.5 






(10) Polymethacrylic acid 


2.0 


2.0 




emulsion 








(11) Triethanolamine 


0.5 


0.5 


0.5 


(12) Methyl paraoxybenzoate 


0.2 


0.2 


0.2 


(13) Purified water 


58.3 


58.3 


53.3 


Total 


100.0 


100.0 


100.0 



*1: Acryl-silicone graft copolymer prepared in Reference Example 4 
*2: Isoper (Trademark, manufactured by Esso Chemical Co., Ltd.) 

(Preparation) 
Example 18 

Components (6), (10), (11), (12), and (13) were mixed under heating. The mixture was added to a 
mixture of components (8) and (9) while stirring and uniformly dispersed. The final mixture was cooled and 
packed into a container, thus producing an eyeliner. 



07 
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Comparative Example 3 

Components (6), (10), (11), (12), and (13) were mixed under heating. The mixture was added to 
component (7) while stirring and uniformly dispersed. The final mixture was cooled and packed into a 
5 container, thus producing an eyeliner. ' " 

Comparative Example 4 5 

A mixture of components (1)-(5) were dissolved under heating, and components (6), (11), (12), and (13) 
10 were mixed under heating. The latter mixture was added to the former mixture to emulsify. Component (7) 
was added to the emulsion with stirring and dispersed. The mixture obtained was cooled and packed into a 
container, thus producing an eyeliner. 



75 



(Test method) 

a. Water Resistance 



An appropriate amount of a sample was applied onto a glass plate to form a film having a prescribed 
thickness using a doctor-blade. After the sample on the glass plate was dried, it was immersed in water and 
20 shaken. The time required for the sample film to be released from the plate was taken as the water- 
resistance of the sample. 

b. Adhesiveness 

25 A sample was applied onto the wrist and dried. After 30 time curvature movements, the conditions of 
the sample on the wrist was observed to evaluate the adhesive force. 

c. Oil Resistance 

30 An appropriate amount of a sample was applied onto a glass plate to form a film with a prescribed 
thickness using a doctor-blade. After the sample on the glass plate was dried, an synthetic sebum was 
applied onto the film. After leaving the sample for a prescribed period of time, the surface of the sample 
was rubbed by fingers and the state of the surface was observed to evaluate the oil-resistance of the 
sample. 

35 

d. Makeup Retentiveness 

The sample was subjected to an actual using test to compare their makeup retentiveness 
40 (Evaluation standard) 

The results of measurement in above tests a-d were evaluated according to the following standard. 



AAA: 
BBB: 
45 CCC 
DDD 



very good 
good 

a bit worse 
bad 



Table 4 



50 





Example 


Comparative Example 




18 


3 


4 


Water-resistance 


AAA 


DDD 


CCC 


Adhesive force 


AAA 


BBB 


BBB 


Oil-resistance 


BBB 


CCC 


CCC 


Retentiveness of the makeup 


AAA 


CCC 


CCC 



OQ 
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As shown in Table 4, the eyeliner of the present invention exhibited more excellent water-resistance^, 
adhesiveness, and oil-resistance, as well as makeup retentiveness than the comparative eyeliners.* 1 The 
eyeliner of this invention had also advantages of good spreadabiiity to form a uniform filmrfine sensation* 



upon use, and long makeup retentiveness 
Example 19 



Mascara 



70 <Formulation> 



30 







parts by weight 


75 


0) 


Candelilla Wax 


2.0 




(2) 


Paraffin wax 


2.0 




(3) 


Bees wax 


3.0 




(4) 


Isopropyl myristate 


2.0 




(5) 


Sorbitan sesquioleate 


0.5 


20 


(6) 


Colored pigment 


10.0 




(7) 


Acryl-silicone graft copolymer ^ 


15.0 




(8) 


Isoparaffin ** 


15.0 




(9) 


Dimethylpolysiloxane * 


5.0 




(10) 


Polymethacrylic acid emulsion 


2.5 


25 


(11) 


Triethanolamine 


0.7 




(12) 


Methyl paraoxybenzoate 


0.2 




(13) 


Purified water 


42.1 






Total 


100.0 



*3: Acryl-silicone graft copolymer prepared in Reference Example 1 
*4: Isoper-H (Trademark, manufactured by Esso Chemical Co., Ltd.) 
*5: Silicone KF994 (Trademark, manufactured by Shin-etsu Chemical Co., 
Ltd.) 



35 



(Preparation) 



Components (1)-(5) were mixed and heated to melt. To the molten mixture was added a mixture of 
components (7)-(9) and uniformly dispersed. Components (6), (10), (11), (12), and (13) were mixed under 
heating and added to the former mixture while stirring and uniformly dispersed. The final mixture was 
cooled and packed into a container, thus producing a mascara. 

The mascara thus obtained exhibited good usability, e.g. good spreadabiiity, and high water- and oil- 
resistance, and good adhesiveness. The mascara of this invention had also advantages of good makeup, 
fine sensation upon use, and high stability over time. 

Example 20 and Example 21 

Cream cosmetic (o/w-type) 

Creams having formulations shown in Table 5 were produced according to the process described 
below. The water-repellency, oiliness. stickiness of each composition were evaluated by the test methods 
explained below. 
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Tabic 5 (parts by weight) 



35 





Example 


1 


Comparative Example 




Cnmnonpnt 




91 


1 5 
1 


0 


1 


0 
0 


Q 


(I) Stearic acid 


9 A 
L .U 




2 0 


z.o 


2.0 


2.0 


9 n 


(?\ rpfannl 


1 c 

1.5 


• * 

1*5 


1 1.3 


1.5 


1.5 


1.5 


1 C 
1.3 


MnnnMHc fllvcerol 


1.5 


• * 
1.5 


1 1 5 

| 1*3 


1.5 


1.5 


1.5 


1 K 


InO n05 Xcarolc 
















V"J oOrDltan iQonos ccaraXe 


0.5 


0.5 


1 A C 

9 u.d 


0.5 


0.5 


0.5 


ft £ 

0.3 


V3j ro lyoxyevny lene soroiian 


0.5 


0.5 


1 A C 
1 0.3 


0.5 


0.5 


0.5 


0.5 


nut r\/\ ntaaf A f OA C A l 

munooieate t.u.j 
















(6) Acryl-sWcone graft co- 


6.0 


10.0 


| 0.2 


5.0 


1.0 


5.0 


1.0 


polymer (prepared In Ex. 1) 






1 










(7) Light liquid paraffin*' 


10.0 


10.0 


| 12.8 


- 


15.0 


5.0 


1.0 


(8) Decame thy 1 eye lopenta- 
















siloxane 




5.0 


| 4.0 


15.0 


2.0 


10.0 


0.5 


^9/ uiyverjri u lUwunavs 


4.0 


5.0 


I * n 


10.0 


2.0 


10.0 


A C 

0.5 


(10) Tr1ethanolam1ne 


1.5 


1.5 


1 i.s 


1.5 


1.5 


1.5 


1.5 


(11) 1,3-butylene glycol 


10.0 


10.0 


| 10.0 


10.0 


10.0 


10.0 


10.0 


VAt^ ruriiievi water 


62.5 


52.5 


1 A9 C 

1 01. a 


52.5 


62.5 


52.5 


TO £ 

79.5 


2) 
















Total Amount 0/ oil mfrrnnpnt 


20 


30 


1 9A 
| CM 


30 


20 


30 


9 
3 


Ratio of (A)/Total oil 


30 


33.3 


1 1 


16.6 


5 


16.6 


33.3 


component 
















Ratio of (B)/Total oil 


50 


33.3 


1 64 


0 


75 


16.6 


33.3 


component 
















Ratio of (A)+(B)/Total oil 


80 


66.6 


1 65 


16.6 


80 


33.3 


66.6 


component 

















1) IP solvent 1620 (Trademark), produced by Idemitsu 
Petrochemical Co.. , Ltd. 

2) (A): Total amount of components (6)-(8) 

(B): Total amount of components (l)-(5) and (9) 



(Preparation) 

Components (6)-(8) were homogeneously mixed. To the mixture was added a mixture of components 
(1)-(5) and (9) which was molten with heating, and the whole mixture was heated to 70 'C. Components 
55 (10)-(12) were mixed and heated to 70 "C, and were added to the former mixture while stirring to emulsify. 
The final mixture was cooled to produce a cream. 
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<Test method) 



Water Repellency 




for 24 
ml of 

purified water was dropped onto the film from a height of 1 cm. The area on the film in which the water 
diffused was measured and taken as the water-repellency of the cream. 



A cream was applied onto a glass plate d form a film 0.02 mm thick. The film sample was left 
hours in a thermo-hygrostat at a temperature^ of 35 *C and 25% humidity to obtain a dry film. 0.2 



Evaluation Standard) 



Expression 


Evaluation 


Water diffusion area 


AAA 
BBB 
CCC 


Good 

Normal 

Bad 


Smaller than 100 mm 2 
100 mm 2 to 200 mm 2 
Greater than 200 mm 2 



(Sensory evaluation for oiliness and stickiness) 

The sensory evaluation was performed by panelists consisting of 30 women. In the evaluation, each 
product was rated according to the following standard. The results are shown in Table 6. 



{Rating of Evaluation) 



Very good 


3 points 


Good or Normal 


2 points 


Bad 


1 points 



{Evaluation Standard) 



Average total point 


Standard 


2.5 or more 


AAA 


2.0 or more but less than 2.5 


BBB 


1.5 or more but less than 2.0 


CCC 


Less than 1.5 


DDD 



Table 6 



Item of Evaluation 


Example 


Comparative Example 




20 


21 


5 


6 


7 


8 


9 


Water repellency 


BBB 


BBB 


DDD 


CCC 


DDD 


BBB 


DDD 


Sensory evaluation 
















Oillessness 
Stickilessness 


AAA 
AAA 


AAA 
AAA 


BBB 
AAA 


AAA 
AAA 


BBB 
AAA 


BBB 
BBB 


AAA 
AAA 



Q1 
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As shown in Table 6, the cosmetics of Example 20 and 21 exhibited better results in water-repellency 
and sensory evaluation than Comparative Examples 5-8. Further, the cosmetics of Examples 20 and 21 
produced a flexible and tight film. 

Example 22 

Acidic cream (o/w-type) 
(Formulation) 





parts by weight 


(1) 


N-stearoyl-L-glutamate 


0.2 


| (2) 


Cetanol 


2.0 


(3) 


Lipophilic glycerol monostearate 


2.0 


(4) 


Isoparaffin (Isoper-H: Trademark, manufactured by Esso Chemical Co.) 


11.0 


(5) 


Decamethylcyclopentasiloxane 


4.0 


(6) 


Acryl-silicone graft copolymer prepared in Reference Example 2 


8.0 


(7) 


Liquid paraffin 


3.5 


(8) 


Glyceryl octanoate 


3.5 


(9) 


Polyoxyethylene sorbitan monooleate (20 E.O.) 


0.5 


(10) 


Sorbitan sesquioleate 


0.3 


(11) 


Perfume 


0.1 


(12) 


Sodium hydroxide 


0.02 


(13) 


1 ,3-Butylene glycol 


8.0 


(14) 


Methyl paraoxybenzoate 


0.1 


(15) 


Carboxyvinyl polymer 


0.05 


(16) 


purified water 


56.73 



Total amount of oil components 
Ratio of (A)/total oil components 
Ratio of (B)/total oil components 
Ratio of [(A) + (B)]/total oil components 


30 Wt% 
26.7 Wt% 
36.7 Wt% 
63.4 Wt% 


(A) : Total amount of components (4), (5), (6) 

(B) : Total amount of components (1)-(3), (7)-(10) 



(Preparation) 

Component (6) was dissolved in components (4) and (5). To the mixture was added a mixture of 
components (1)-(3), and (7)-(10) which were mixed and heated to melt, and the whole mixture was heated to 
70 *C. Components (12)-(16) were mixed, dissolved under heating and heated to 70 *C. This solution was 
added to the former mixture while stirring to emulsify. Component (11) was added to the emulsion, followed 
by cooling, thus producing an acidic cream. 

The cream gave excellent sensation upon use, exhibited water-repellency, and was stable over a 
prolonged time period. 

Example 23 

Sun-cut milky lotion (o/w-type emulsion cosmetic) 

A sun-cut milky lotion having the following formulation was prepared according to the process 
described below. 
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(Formulation) 



5 




parts 
by 
weight 




(1) 


N-stearoy I- L-g I utam ate 


n 9 




(2) 


Stearyl alcohol 


n r 

U.D 


70 


(3) 


Lipophilic glycerol monostearate 


U.O 




(4) 


Isoparaffin (IP Solvent 1620: Trade name, manufactured by Idemitsu Petrochemical Co., Ltd.) 


T Q 
/ .O 




(5) 


Acryl-silicone graft copolymer prepared in Reference Example 1 


*a o 
o.d. 




(6) 


Glyceryl trioctanoate 


j d.o 




(7) 


Escarol 507 (Trade name, manufactured by Van Dyk Co., Ltd.) 


o.o 


15 


(8) 


Oxybenzone 


1 n 
1 .u 




(9) 


Methyl paraoxybenzoate 


U.I 




(10) 


Sorbitan monostearate 






(11) 


Sorbitan sesquioleate 


0.2 




(12) 


Perfume 


0.1 


20 


(13) 


Sodium hydroxide 


0.02 




(14) 


Titanium dioxide 


0.5 




(15) 


1,3-Butylene glycol 


13.3 




(16) 


Soybean phospholipid 


0.02 




(17) 


Carboxyvinyl polymer 


0.12 


25 


(18) 


purified water 


66.35 





Total amount of oil components 


13.5 Wt% 


30 


Ratio of (A)Aotal oil components 


23.7 Wt% 




Ratio of (B)/total oil components 


57.8 Wt% 




Ratio of [(A) + (B)]/total oil components 


81.5 Wt% 




(A): Total amount of components (4), (5) 




35 


(B): Total amount of components (1)-(3), (6)-(11) 



(Preparation) 

40 Components (1 )-(3) and (7)-(1 1 ) were mixed and heated to melt. To the mixture were added component 
(5) which was dissolved in component (4) and then component (6), and the whole mixture was heated to 
70 'C. Components (13)-(18) were mixed under heating at 70 °C and added to the former mixture with 
stirring to obtain an emulsion. The emulsion was cooled to produce a sun-cut milky lotion. 

The lotion thus prepared gave excellent sensation upon use, exhibited water-repellency, and was stable 

^5 over a prolonged time period. 

Example 24 

Liquid foundation (non-aqueous-type makeup cosmetic) 

50 

Liquid foundations having formulations shown in Table 7 were produced according to the process 
described below. The foundations were evaluated and compared. The results are shown in Table 8. 



55 
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(Formulation) 

Table 7 

^ % by weight 



Example Comparative Examples 



Component 


24 


10 


11 


12 


(i) 


Acryl -sili cone graft 
copolymer (prepared 
in Reference Example 5 


15.0 




15.0 


15.0 


(2) 


Pentaerythritol rhodinate 




5.0 




« 


(3) 


Bees wax 




10.0 




0.5 


(4) 


Dimethylpolysiloxane (5 cs) 


9.0 


9.0 


9.0 




(5) 


Methylphenyl poTysi 1 oxane 


5.0 


5.0 


5.0 




(6) 


Octamet hy 1 cyclotetras i 1 oxane 






40.0 




(7) 


Isoparaff in 

(Trademark: IP solvent 1620) 


40.0 


40.0 




54.0 


(8) 


Hydrophobic silicic 
anhydride 


1.0 


1.0 


1.0 


1.0 


(9) 


Organic modified bentonite 


2.7 


2.7 


2.7 


2.7 


(10) 


Dextrin fatty acid ester 


2.0 


2.0 


2.0 


2.0 


(11) 


1,3-Butylene glycol 


0.3 


0.3 


0.3 


0.3 


(12) 


Titanium dioxide 


9.0 


9.0 


9.0 


9.0 


(13) 


Inorganic colored pigment 


3.8 


3.8 


3.8 


3.8 


(14) 


Nylon powder 


0.2 


0.2 


0.2 


0.2 


(15) 


Talc 


4.0 


4.0 


4.0 


4.0 


(16) 


Mica 


7.0 


7.0 


7.0 


7.0 


(17) 


Titanated mica 


0.5 


0.5 


0.5 


0.5 


(18) 


Lecithin 


0.5 


0.5 


0.5 


0.5 



(Preparation) 

Components (1)-(7) were mixed and heated to melt. Components (8)-(18) were added to the molten 
mixture. The mixture obtained was uniformly kneaded by a triple roll mill and packed into a container, thus 



OH 
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producing a liquid foundation. 
{Evaluation standard) 



AAA: 
BBB 

CCC: 
DDD: 



70 



75 



20 



very good 
good 

a bit worse 
bad 



Table 8 



Evaluated Items 


Example 


Comparative Example 


24 


10 


11 


12 


Easiness of makeup 


BBB 


BBB 


BBB 


BBB 


Smoothness 


AAA 


BBB 


BBB 


AAA 


Oillessness 


AAA 


BBB 


BBB 


AAA 


Non-consistency of the cosmetic film 


BBB 


BBB 


BBB 


DDD 


Sweat/sebum resistance 


AAA 


BBB 


AAA 


AAA 


Rubbing resistance 


BBB 


DDD 


DDD 


DDD 



As shown in Table 8, the non-aqueous foundation of this invention had an advantage of excellent 
characteristics over the comparative foundations of Comparative Examples 10-12, in terms of oilless, 
25 smooth and fine sensation upon use, formation of a film having a consistent feeling, high sweat-and sebum 
resistance which can well protect the makeup, strong rubbing resistance, and long makeup retentiveness. 

Example 25 

30 Two-layer foundation (non-aqueous makeup) 

A two-layer foundation having the following formulation was prepared according to the process 
described below. 

35 (Formulation) 



40 



45 





parts by weight 


(1) 


Acryl-silicone graft copolymer prepared in Reference Example 5 


20.0 


(2) 


Dimethylpolysiloxane (5 cs) 


15.0 


(3) 


Isoparaffin (Isoper H) 


49.0 


(4) 


Hydrophobic silicic anhydride 


2.0 


(5) 


Titanium dioxide 


8.0 


(6) 


Inorganic colored pigment 


3.0 


<7) 


Mica 


2.9 


(8) 


Perfume 


0.1 


1 cs 


= 1 mm 2 /s 





50 



(Preparation) 



Components (1) was mixed with components (2) and (3) and dissolved. To the mixture were added 
55 components (4)-(8). The mixture thus obtained was kneaded by a triple roll mill to uniformly disperse and 
packed into a container, thus producing a non-aqueous and two-layer foundation with powder as sublayer. 

The non-aqueous and two-layer foundation of this invention had an advantage of excellent characteris- 
tics, e.g. oilless sensation upon use without stickiness, formation of a makeup film having high water-, 
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sweat-, oil-and sebum resistance, strong rubbing-resistance, and good makeup retentiveness. 

Example 26 

5 Cream foundation (non-aqueous makeup) 

A cream foundation having the following formulation was prepared according to the process described 
below. 

70 (Formulation) 



(1) 


Acryl-silicone graft copolymer prepared in Reference Example 5 


13.0 


(2) 


Dimethylpolysiloxane (10 cs) 


20.0 


(3) 


Isoparaffin (IP Solvent 1620) 


40.0 


(4) 


Dextrin fatty acid ester 


2.0 


(5) 


Aluminum isostearate 


2.0 


(6) 


Organic modified bentonite 


0.5 


(7) 


Propylene glycol 


0.2 


(8) 


Titanium dioxide 


8.0 


0) 


Inorganic colored pigment 


3.5 


(10) 


Titanated mica 


1.0 


(11) 


Lecithin 


0.8 


(12) 


Talc 


4.0 


(13) 


Mica 


5.0 


1 cs •■ 


s 1 mm 2 /s 





(Preparation) 

Components (1)-(7) were mixed and dissolved under heating. To the mixture were added components 
(8)-(13). The mixture thus obtained was kneaded with a triple roll mill to uniformly disperse and packed into 
a container, thus producing a non-aqueous cream foundation. 

The non-aqueous cream foundation thus obtained was handy and easy to use, and gave an excellent 
sensation upon use with no sense of incongruity. Furthermore, the makeup film produced using this 
cosmetic had good characteristics such as high sweat- and sebum-resistance, strong rubbing-resistance, 
and good makeup retentiveness. 

40 

Example 27 

Cream eyeshadow (non-aqueous makeup) 

A cream eyeshadow having the following formulation was prepared according to the process described 
below. 



50 



55 
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(Formulation) 



. \ • 


parts by weight 


(1) 


Acryl-silicone graft copolymer pVepared in Reference Example 1 


25.0 


(2) 


Dimethylpolysiloxane (5 cs) 


5.0 


•0) 


Isoparaffin (IP Solvent 1620) 


49.9 


(4) 


Dextrin fatty acid ester 


4.0 


(5) 


Hydrophobic silicic anhydride 


3.0 


(6) 


Inorganic colored pigment 


5.0 


(7) 


Titanated mica 


5.0 


(8) 


Mica 


3.0 


(9) 


Perfume 


0.1 


1 cs 


= i mm 2 /s 





{Preparations) 

20 

Components (1)-(4) were mixed and dissolved under heating. To the mixture were added components 
(5)-(9). The mixture thus obtained was kneaded by a triple roll mill to uniformly disperse and packed into a 
container, thus producing a cream eyeshadow. 

The cream eyeshadow thus obtained gave a fine sensation upon use and exhibited good makeup 
25 retentiveness. 

Example 28 and Example 29 

Creamy emulsion compositions (w/o-type) having a formulation shown in Table 9 were prepared 
30 according to the process described below. The stability of each composition was evaluated. The results are 
shown in Table 10. 



35 



40 



45 



50 



55 



07 
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(Formulation) 



Table 9 



10 



15 



20 



25 



30 



35 



40 



45 



% by weight 



Example 



Comparative Example 



Component 


28 


29 


13. 


14 


15 


(1) Ocatamethylcyclotetra- 
siloxane 


6 


6 


6 


12 


12 


(2) Decamethylcyclopenta- 
siloxane 


26 


26 




26 


26 


(3) Acrvl-s i 1 icone Graft 

V %J J t I J • will Wllw V 1 1 W 

copolymer (prepared 

in Reference Examnle 31 


6 


6 


6 






f4l Oxvalkvlene modified 
organosiloxane *1 


2 






2 

mm 




(5) Oxyalkylene modified 
oraanosi loxane *2 


- 


2 


mm 


mm 


- 


(6) Diglyceryl diisostearate 






2 




2 


(7) Citric acid 


0.3 


0.3 


0.3 


0.3 


0.3 


(8) Sodium citrate 


1.2 


1.2 


1.2 


1.2 


1.2 


(9) 1,3-Butylene glycol 


5 


5 


5 


5 


5 


(10) Preservative 


0.1 


0.1 


0.1 


0.1 


0.1 


(11) Perfume 


0.1 


0.1 


0.1 


0.1 


0.1 


(12) Purified water 


53.3 


53.3 


53.3 


53.3 


53.3 


*1: 3=20-30, b=l-5, m=2-5. n=0, R*=H in formula (IV) 



*2: a=2-10, b=l-10, c=20-60, m=2-10, n=0, R ! =H, and 

an alkyl group of a Cj5 atom content in formula (V) 



50 



(Preparation) 



Components (7), (8), and a solution of a portion of component (12) were slowly added to components 
(4)-(6), and mixed with stirring to prepare a gel composition. The mixture was added to a mixture of 
55 components (1)-(3) which were homogeneously dissolved, and the mixture was heated to 70 *C. Compo- 
nents (9), (10), and the remaining portion of component (12) were mixed and dissolved and heated to 70 *C. 
The latter mixture was added to the former mixture to emulsify. To the emulsion was added component (11) 
and the final mixture was cooled to obtain a w/o-type emulsion composition. 



10 
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<Evaluation> 

The emulsion composition thus obtained was left in a thermostats of temperatures of Sl^w . 
5°C. The states of the compositions next dav, after 1 week, 2 weeks, and 4 weeks were pbserved^ and r 
evaluated according to the following standard. 1 ^g^g ^ ^ ^ j^ ^ 




(Evaluation standard) 



AAA: 
BBB: 
CCC: 



No change was observed 

Separation was slight and agglomeration occurred 

Separation was clear and agglomeration occurred 

Table 10 



75 




Example 


Comparative Example 






28 


29 


13 


14 


15 V 




Next day 












20 


50-C 


AAA 


AAA 


CCC 


AAA 


AAA 




40-C 


AAA 


AAA 


CCC 


AAA 


AAA 




5-C 


AAA 


AAA 


AAA 


AAA 


AAA 




After 1 week 












25 


50°C 


AAA 


AAA 


CCC 


CCC 


CCC 




40-C 


AAA 


AAA 


CCC 


CCC 


BBB 




5*C 


AAA 


AAA 


BBB 


AAA 


AAA 




After 2 weeks 












30 


50-C 


AAA 


AAA 


CCC 


CCC 


CCC 




40*C 


AAA 


AAA 


CCC 


CCC 


CCC 




5'C 


AAA 


AAA 


CCC 


AAA 


AAA 




After 4 weeks 












35 


50«C 


AAA 


AAA 


CCC 


CCC 


CCC 




40*C 


AAA 


AAA 


CCC 


CCC 


CCC 




5-C 


AAA 


AAA 


CCC 


BBB 


BBB 




40 



45 



50 



As shown in Table 10, the w/o-type emulsion composition of this invention exhibited high stability 
without any change in the above conditions. As compared with the composition of the present invention, the 
comparative compositions had a disadvantage of separation, especially at high temperatures, and thus was 
unstable. 

Furthermore, the emulsion composition of the present invention exhibited fine sensation upon use with 
no oily stickiness and well fitted to one skin. The cosmetic film after the makeup exhibited high water- 
repellency. 

Example 30 

Face cream (w/o-type) 

A face cream having the following formulation was prepared according to the process described below. 



55 
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w 



15 



20 



25 



30 



35 



(Formulation) 



\ 


parts by weight! 


(1) 


Dimethylpolysiloxane (5 cs) ^ 


' 12(R?I0P 


(2) 


Octamethy Icy clotetrasi loxane 


150IMHI 


(3) 


Acryl-silicone graft copolymer prepared in Reference Example 4 


s:oP^ 


(4) 


Bees wax 


2 ^^ : ' 


(5) 


Petrolatum 




(6) 


Lanolin 


... . v 3.0^^fc.^' 


(7) 


Glyceryl trioctanoate 




(8) 


Oxyalkylene modified organopolysiloxane * 




(9) 


Trisodium phosphate 


<£: r 0.3 %£fjjjfjf* 


(10) 


1 ,3-Butylene glycol 




(11) 


Perfume 




(12) 


Xanthan gum 


0.05^' 


(13) 


Sunscreen agent 


q.s. 


(14) 


Purified water 


. 46.651 1£ 


1 cs = 


= 1 mm 2 /s 






atom content in formula (V) 



(Preparation) 



Components (1)-(8), (11), and (12) were mixed and homogenized at 75 *C. Components (9), (10), (13), 
and (14) were mixed and dissolved at 75 *C. The latter mixture was added to the former mixture to 
emulsify. The emulsion was cooled, thus producing a face cream. 

The face cream thus obtained gave an excellent sensation upon use and exhibited high stability over 
time. Also, the face cream could form a water-repellent cosmetic film. 

Example 31 

Hand cream (w/o-type) 

A hand cream having the following formulation was prepared according to the process described below. 



40 



45 



50 



55 
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(Formulation>.ls1 





parts by weight 


(1) 


Dimethylpoiysiloxane (5 cs) 


IOC 


(2) 


Decamethylcyclopentasiloxane 


15.0 


(3) 


Dimethylpoiysiloxane (20 cs) 


2.5 


(4) 


Acryl-silicone graft copolymer prepared in Reference Example 4 


•ten 
IO.0 


(5) 


Dipentaerythritol fatty acid ester 


4.5 


(6) 


Lanolin 


2.0 


(7) 


Glyceryl trioctanoate 


o.U 


(81 
\°f 


Oxvalkvlftnft mnriifipd nrnannnnlv^ilnxanft* 


2.0 


(9) 


Citric acid 


0.3 


(10) 


Sodium citrate 


1.2 


(11) 


1 ,3-Butylene glycol 


5.0 


(12) 


Preservative 


Slight amount 


(13) 


Perfume 


Slight amount 


(14) 


Tocopherol acetate 


Slight amount 


(15) 


Purified water 


36.5 


1 cs = 


= 1 mrn 2 /s 





*: a = 2-1 0, b = 1 -1 0, c = 20-60, m = 2-10, n = 0, n = 3, R 1 = H, and R 2 = an alkyl group of a Ci 6 
atom content in formula (V) 



(Preparation) 

Components (1)-(8), (13), and (14) were mixed and homogenized at 70 "C. Components (9)-(12), and 
(15) were mixed and dissolved at 70 *C. The latter mixture was added to the former mixture with stirring to 
emulsify. The emulsion was cooled, thus producing a hand cream. 

The hand cream thus obtained could form a water-repellent film. The hand cream gave excellent 
sensation upon use with no oiliness, and exhibited good spreadability over the skin and high stability over 
time with no change in its outward appearance. 

Obviously, numerous modifications and variations of the present invention are possible in light of the 
above teachings. It is therefore to be understood that within the scope of the appended claims, the invention 
may be practiced otherwise than as specifically described herein. 

Claims 

1. A cosmetic composition comprising an acryl-silicone graft copolymer which is prepared by radical 
polymerization of (i) a dimethylpoiysiloxane compound having a polymerizable radical group only on 
one of the molecular chain terminals and (ii) a radically polymerizable monomer comprising at least 50 
% by weight or more of an acrylate or methacrylate, or both. 

2. A cosmetic composition comprising: 

(A) an acryl-silicone graft copolymer which is prepared by radical polymerization of (i) a dimethyl- 
poiysiloxane compound having a polymerizable radical group only on one of the molecular chain 
terminals and (ii) a radically polymerizable monomer comprising at least 50 % by weight or more of 
an acrylate or methacrylate, or both, and 

(B) a low-viscosity silicone oil having a viscosity below 50 mm 2 /s (50 cs). 

3. A cosmetic composition comprising 30 to 100 % by weight of a gel composition which comprises: 

(A) 5 to 60 % by weight of an acryl-silicone graft copolymer which is prepared by radical 
polymerization of (i) a dimethylpoiysiloxane compound having a polymerizable radical group only on 
one of the molecular chain terminals and (ii) a radically polymerizable monomer comprising at least 
50 % by weight or more of an acrylate or methacrylate, or both, the ratio by weight of (i) : (ii) being 
in a range of 1 : 19 to 2 : 1, 
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' • ■ 

(B) 30 to 94.8 % by weight of a low-viscosity silicone oil having a viscosity below 50 mm 2 /s (50 as), 

and 

(C) 0.2 to 40 % by weight of a partially cross-linked organopolysiloxane polymeric compound 

V * 

A cosmetic composition comprising: } !40tx : 

(A) an acryl-silicone graft copolymer which is prepared by radical polymerization of (i) a dimethyl 
polysiloxane compound having a polymerizable radical group only on one of the molecular chain 
terminals and (ii) a radically polymerizable monomer comprising at least 50 % by weight* or more of 
an aery late or methacrylate, or both, . s 

(D) a low-boiling-point oil having a boiling point below 260 *C at 1013 mbar (760 Ton), and 

(E) a volatile solvent. 





An eye makeup cosmetic composition comprising: % : . •••• J^*^..,- 

(A) an acryl-silicone graft copolymer which is prepared by radical polymerization of (i)^a dimethyl- 
polysiloxane compound having a polymerizable radical group only on one of the molecular chain 
terminals and (ii) a radically polymerizable monomer comprising at least 50 % by weight or more of 
an aery late or methacrylate, or both, r ^ -j 

(D) a low-boiling-point oil having a boiling point below 260 # C at 1013 mbar (760 Torr), 

(F) a cosmetic powder material, and - ' ^^M-- H 

(G) a polyacrylic emulsion of the type that increases its viscosity in alkaline conditionsr*^ >v 

An oil-in-water emulsion type cosmetic composition comprising 10 to 40 % by weight of oily 

components which comprises: 

(A) 2 to 40 % by weight of an acryl-silicone graft copolymer which is prepared by radical 
polymerization of (i) a dimethylpolysiloxane compound having a polymerizable radical group only on 
one of the molecular chain terminals and (ii) a radically polymerizable monomer comprising at least 
50 % by weight or more of an acrylate or methacrylate, or both, and 

(D) 20 to 60 % by weight of a low-boiling-point oil having a boiling point below 260 *C at 1013 mbar 
(760 Torr), provided that the amount of component (A) plus (D) in the total oily components is 60 to 
100 % by weight. 

A makeup cosmetic composition comprising: 

(A) an acryl-silicone graft copolymer which is prepared by radical polymerization of (i) a dimethyl- 
polysiloxane compound having a polymerizable radical group only on one of the molecular chain 
terminals and (ii) a radically polymerizable monomer comprising at least 50 % by weight or more of 
an acrylate or methacrylate, or both, 

(B) a low-viscosity silicone oil having a viscosity below 50 mm 2 /s (50 cs), or (D) a low-boiling-point 
oil having a boiling point below 260 *C at 1013 mbar (760 Torr), or both and 

(F) a cosmetic powder material. 

A non-aqueous-type makeup cosmetic composition comprising: 

(A) 5.0 to 30.0 % by weight of an acryl-silicone graft copolymer which is prepared by radical 
polymerization of (i) a dimethylpolysiloxane compound having a polymerizable radical group only on 
one of the molecular chain terminals and (ii) a radically polymerizable monomer comprising at least 
50 % by weight or more of an acrylate or methacrylate, or both, 

(B) 2.5 to 30.0 % by weight of a low-viscosity silicone oil having a viscosity below 50 mm 2 /s ( 50 
cs), 

(H) 20.0 to 80.0 % by weight of a volatile hydrocarbon, and 
(F) 10.0 to 50.0 % by weight of a cosmetic powder material. 



A water-in-oil emulsion-type cosmetic composition comprising: 

(A) 0.3 to 30 % by weight of an acryl-silicone graft copolymer which is prepared by radical 
polymerization of (i) a dimethylpolysiloxane compound having a polymerizable radical group only on 
one of the molecular chain terminals and (ii) a radically polymerizable monomer comprising at least 
50 % by weight or more of an acrylate or methacrylate, or both, 

(B) 15 to 57 % by weight of a low-viscosity silicone oil having a viscosity below 50 mm 2 /s (50 cs) or 
(D) one or more low-boiling-point oil having a boiling point below 260 °C at 1013 mbar (760 Torr), or 
both, and 
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(I) 0.1 to 10 % by weight of a surface active agent, and 

(J) 5 to 69.9 % by weight of water, and wherein the total amount of (a) component (A) plus (b) 
component (B) or (D), or both is 30 to 60 % by weight. 

5 10. A cosmetic composition according to Claim 2 in the form of a gel composition. 

Patentanspriiche 

1. Kosmetische Zusammensetzung, umfassend ein Acryl-Silicon-Pfropf-Copolymer, das hergestellt wird 
10 durch radikalische Polymerisation (i) einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren 
radikalischen Gruppe nur an einem der Molekulketten-Enden und (ii) eines radikalisch polymerisierba- 
ren Monomers, umfassend mindestens 50 Gew.-% Oder mehr eines Acrylats Oder Methacrylats Oder 
von beidem. 



15 2. Kosmetische Zusammensetzung, umfassend 

(A) ein Acryl-Silicon-Pfropf-Copolymer, das hergestellt wird durch radikalische Polymerisation (i) 
einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren radikalischen Gruppe nur an 
einem der MolekGlketten-Enden und (ii) eines radikalisch polymerisierbaren Monomers, umfassend 
mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von beidem, und 

20 (B) ein Siliconol mit niedriger Viskositat, das eine Viskositat unterhalb von 50 mm 2 /s (50 cs) 

aufweist 

3. Kosmetische Zusammensetzung, umfassend 30 bis 100 Gew.-% einer Gelzusammensetzung, die 
umfaflt: 

25 (A) 5 bis 60 Gew.-% eines Acryl-Silicon-Pfropf-Copolymers, das hergestellt wird durch radikalische 

Polymerisation (i) einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren radikalischen 
Gruppe nur an einem der Molekulketten-Enden und (ii) eines radikalisch polymerisierbaren Mono- 
mers, umfassend mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von 
beidem, wobei das Gewichtsverhaltnis von (i) : (ii) in einem Bereich von 1:19 bis 2:1 liegt, 

30 (B) 30 bis 94,8 Gew.-% eines Siliconols mit niedriger Viskositat, das eine Viskositat unterhalb von 

50 mm 2 /s (50 cs) aufweist, und 

(C) 0,2 bis 40 Gew.-% einer teilweise vernetzten polymeren Organopolysiloxan-Verbindung. 

4. Kosmetische Zusammensetzung, umfassend: 

35 (A) ein Acryl-Silicon-Pfropf-Copolymer, das hergestellt wird durch radikalische Polymerisation (i) 

. einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren radikalischen Gruppe nur an 
einem der Molekulketten-Enden und (ii) eines radikalisch polymerisierbaren Monomers, umfassend 
mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von beidem, 

(D) ein Ol mit niedrigem Siedepunkt, das einen Siedepunkt unterhalb von 260 *C bei 1013 mbar 
40 (760 Torr) aufweist, und 

(E) ein flUchtiges Losungsmittel. 

5. Kosmetische Augen-Make-up-Zusammensetzung, umfassend: 

(A) ein Acryl-Silicon-Pfropf-Copolymer, das hergestellt wird durch radikalische Polymerisation (i) 
45 einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren radikalischen Gruppe nur an 

einem der Molekulketten-Enden und (ii) eines radikalisch polymerisierbaren Monomers, umfassend 

mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von beidem, 

(D) ein 01 mit niedrigem Siedepunkt, das einen Siedepunkt unterhalb von 260 *C bei 1013 mbar 

(760 Torr) aufweist, 
so (F) ein kosmetisches Pulvermaterial und 

(G) eine Polyacryl-Emulsion des Typs, der seine Viskositat unter alkalischen Bedingungen vergro- 

Bert. 

6. Kosmetische Zusammensetzung vom OI-in-Wasser-Emulsionstyp, umfassend 10 bis 40 Gew.-% an 
55 oligen Komponenten, die umfaBt: 

(A) 2 bis 40 Gew.-% eines Acryl-Silicon-Pfropf-Copolymers, das hergestellt wird durch radikalische 
Polymerisation (i) einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren radikalischen 
Gruppe nur an einem der Molekulketten-Enden und (ii) eines radikalisch polymerisierbaren Mono- 
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mers, umfassend mindestens 50 Gew.-% oder mehr eines Acrylats Oder Methacrylats Oder von 
beidem, und 

(D) 20 bis 60 Gew.-% eines Ols mit niedrigem Siedepunkt, das einen Siedepunkt unterhaib von 
260 *C bei 1013 mbar (760 Torr) aufweist, vorausgesetzt, daB die Menge an Komponente (A) plus 
5 (D) in den gesamten oligen Komponenten 60 bis 100 Gew.-% betragt. 

7. Kosmetische Make-up-Zusammensetzung, umfassend: 

(A) ein Acryl-Silicon-Pfropf-Copolymer, das hergestellt wird durch radikalische Polymerisation (i) 
einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren radikalischen Gruppe nur an 

io einem der Molekulketten-Enden und (ii) eines radikalisch polymerisierbaren Monomers, umfassend 

mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von beidem, 

(B) ein Siliconol mit niedriger Viskositat, das eine Viskositat unterhaib von 50 mm 2 /s (50 cs) 
aufweist, oder (D) ein 01 mit niedrigem Siedepunkt, das einen Siedepunkt unterhaib von 260 • C bei 
1013 mbar (760 Torr) aufweist, oder beides und 

75 (F) ein kosmetisches Pulvermaterial. 

8. Kosmetische Make-up-Zusammensetzung vom nicht-wafirigen Typ, umfassend: 

(A) 5,0 bis 30,0 Gew.-% eines Acryl-Silicon-Pfropf-Copolymers, das hergestellt wird durch radikali- 
sche Polymerisation (i) einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren radikali- 

20 schen Gruppe nur an einem der Molekulketten-Enden und (ii) eines radikalisch polymerisierbaren 

Monomers, umfassend mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von 
beidem, 

(B) 2,5 bis 30,0 Gew.-% eines Siliconols mit niedriger Viskositat, das eine Viskositat unterhaib von 
50 mm 2 /s (50 cs) aufweist, 

25 (H) 20,0 bis 80,0 Gew.-% eines fluchtigen Kohlenwasserstoffs und 

(F) 10,0 bis 50,0 Gew.-% eines kosmetischen Pulvermaterials. 

9. Kosmetische Zusammensetzung vom Wasser-in-OI-Emulsionstyp, umfassend: 

(A) 0,3 bis 30 Gew.-% eines Acryl-Silicon-Pfropf-Copolymers, das hergestellt wird durch radikalische 
30 Polymerisation (i) einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren radikalischen 

Gruppe nur an einem der Molekulketten-Enden und (ii) eines radikalisch polymerisierbaren Mono- 
mers, umfassend mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von 
beidem, 

(B) 15 bis 57 Gew. -% eines Siliconols mit niedriger Viskositat, das eine Viskositat unterhaib von 50 
35 mm 2 /s (50 cs) aufweist, oder (D) ein oder mehrere 6le mit niedrigem Siedepunkt, die einen 

Siedepunkt unterhaib von 260 *C bei 1013 mbar (760 Torr) aufweisen, oder beides und 
(I) 0,1 bis 10 Gew.-% eines oberflachenaktiven Mittels und 
(J) 5 bis 69,9 Gew.-% Wasser und 
worin die Gesamtmenge von (a) Komponente (A) plus (b) Komponente (B) oder (D) oder beiden 30 bis 
40 60 Gew.-% betragt. 

10. Kosmetische Zusammensetzung nach Anspruch 2 in Form einer Gelzusammensetzung. 
Revendications 

45 

1. Composition cosmetique comprenant un copolymere greff£ d'acryl-silicone, qui est pr£par£ par 
polymerisation radicalaire de (i) un compose dimethylpolysiloxane ayant un groupe radical polymSrisa- 
ble sur seulement Tune des extremes de la chaTne moleculaire et de (ii) un monomere polymSrisable 
par voie radicalaire comprenant au moins 50 % en poids ou plus d'un acrylate ou d'un methacrylate, 

so ou des deux. 

2, Composition cosmetique comprenant : 

(A) un copolymfere greffS d'acryl-silicone qui est pr£par£ par polymerisation radicalaire de (i) un 
compost dimethylpolysiloxane ayant un qroupe radical polym^risable sur seulement Tune des 

55 extr£mites de la chaTne moleculaire et de (ii) un monomere polymerisable par voie radicalaire 

comprenant au moins 50 % en poids ou plus d'un acrylate ou d'un methacrylate, ou des deux, et 

(B) une huile de silicone de faible viscosite possedant une viscosity inferieure a 50 mm 2 /s (50cs). 



A A 
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Composition cosmetique comprenant 30 a 100 % en poids cTune composition de gel qui comprend : 

(A) 5 a 60 % en poids d'un copolymere greffe d'acryl-silicone qui est prepare par polymerisation 
radicalaire de (i) un compost dimethylpolysiloxane ayant un groupe radical polymerisable sur 
seulement Tune des extr6mit£s de la chatne moleculaire et de (ii) un monomfcre polymerisable par 
voie radicalaire comprenant au moins 50 % en poids ou plus d'un acrylate ou d'un methacrylate, ou 
des deux, le rapport en poids de (i) : (ii) etant compris dans I'intervalle de 1:19 k 2:1, 

(B) 30 a 94,8 % en poids d'une huile de silicone de faible viscosity possedant una viscosite 
inferieure a 50 mm 2 /s (50 cs), et 

(C) 0,2 a 40 % en poids d'un compost polymere d'organopolysiloxane partiellement r6ticul6. 

Composition cosmetique comprenant : 

(A) un copolymere greffe d'acryl-silicone qui est prepare par polymerisation radicalaire de (i) un 
compose dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement Tune des 
extremes de la chatne moleculaire et de (ii) un monomere polymerisable par voie radicalaire 
comprenant au moins 50 % en poids ou plus d'un acrylate ou d'un methacrylate, ou des deux, 

(D) une huile k bas point d'ebullition possedant un point d'ebullition infgrieur k 260*, C k 1013 mbar 
(760Torr), et 

(E) un solvant volatil. 

Composition cosmetique de maquillage pour les yeux comprenant : 

(A) un copolymere greffe d'acryl-silicone qui est prepare par polymerisation radicalaire de (i) un 
compose dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement Tune des 
extremes de la chatne moleculaire et de (ii) un monomere polymerisable par voie radicalaire 
comprenant au moins 50 % en poids ou plus d'un acrylate ou d'un methacrylate, ou des deux, 
(D) une huile a bas point d'ebullition possedant un point d'ebullition inferieur a 260* C k 1013 mbar 
(760 Torr), 

(F) une poudre cosmetique, et, 

(G) une emulsion polyacrylique du type qui augmente sa viscosite dans des conditions alcalines. 

30 6. Composition cosmetique de type emulsion d'huile dans I'eau comprenant 10 k 40 % en poids de 
composants huileux, qui comprend : 

(A) 2 a 40 % en poids d'un copolymere greffe d'acryl-silicone qui est prepare par polymerisation 
radicalaire de (i) un compose dimethylpolysiloxane ayant un groupe radical polymerisable sur 
seulement Tune des extremes de la chatne moleculaire et de (ii) un monomere polymerisable par 

35 voie radicalaire comprenant au moins 50 % en poids ou plus d'un acrylate ou d'un methacrylate, ou 

des deux, et 

(D) 20 a 60 % en poids d'une huile a bas point d'ebullition ayant un point d'ebullition interieur k 
260* C a 1013 mbar (760 Torr), a la condition que la quantite des composants (A) plus (D) dans le 
total des composants huileux soit de 60 k 100 % en poids. 

40 

7. Composition cosmetique pour le maquillage comprenant : 

(A) un copolymere greffe d'acryl-silicone qui est prepare par polymerisation radicalaire de (i) un 
compose dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement Tune des 
extremes de la chatne moleculaire et de (ii) un monomere polymerisable par voie radicalaire 

45 comprenant au moins 50 % en poids ou plus d'un acrylate ou d'un methacrylate, ou des deux, 

(B) une huile de silicone de faible viscosite ayant une viscosite inferieure k 50 mm 2 /s (50 cs), ou (D) 
une huile a bas point d'ebullition ayant un point d'ebullition interieur k 260* C k 1013 mbar (760 
Torr), ou les deux, et 

(F) une poudre cosmetique. 

50 

8. Composition cosmetique pour le maquillage de type non aqueux comprenant : 

(A) 5,0 a 30 % en poids d'un copolymere greffe d'acryl-silicone qui est prepare par polymerisation 
radicalaire de (i) un compose dimethylpolysiloxane ayant un groupe radical polymerisable sur 
seulement Tune des extremes de la chatne moleculaire et de (ii) un monomere polymerisable par 

55 voie radicalaire comprenant au moins 50 % en poids ou plus d'un acrylate ou d'un methacrylate, ou 

des deux, 

(B) 2,5 a 30,0 % en poids d'une huile de silicone de faible viscosite possedant une viscosite 
inferieure a 50 mm 2 /s <50 cs), 



5 



10 
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(H) 20,0 k 80,0 % en poids d'un hydrocarbure volatil, et 
(F) 10,0 k 50,0 % en poids d'une poudre cosm^tique. 

9. Composition cosm&ique de type Emulsion eau dans huile, comprenant : 
5 (A) 0,3 k 30 % en poids d'un copolym&re greff6 d'acryl-silicone qui est prepare par polymerisation 

radicalaire de (i) un compost dim^thylpolysiloxane ayant un groupe radical polym^risable sur 
seulement Tune des extremes de la chatne moleculaire et de (ii) un monomfcre polym^risable par 
voie radicalaire comprenant au moins 50 % en poids ou plus d'un acrylate ou d'un m^thacrylate, ou 
des deux, 

to (B) 15 a 57 % en poids d'une huile de silicone de faible viscosite, poss^dant une viscosity inf^rieure 

k 50 mm 2 /s (50 cs) ou (D) d'une ou plusieurs huiles k bas point d'6bullition possedant un point 
d'dbullition inferieur k 260* C a 1013 mbar (760 Torr), ou les deux, et 

(I) 0,1 & 10 % en poids d'un agent tensio-actif, et 
(J) 5 k 69,9 % en poids d'eau, et 

75 dans laquelle la quantite totale de (a) le composant (A), plus (b) le composant (B) ou (D) ou les deux, 
est de 30 k 60 % en poids. 

Composition cosmetique selon la revendication 2 qui se presente sous la forme d'une composition de 
gel. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention: 

. s 

This invention relates to a use of a composition, and, more particularly, to a use of a composition which comprises 
a specific acryl-silicone graft copolymer having an organosiloxane side chain. 

10 D es cri p ti on of the Background Art; 

Cosmetics are broadly classified into basic cosmetics such as lotions, creams, emulsions, packs, and the like; 
makeup cosmetics such as foundations, lipsticks, rouges, eyeliners, mascaras, eyeshadows, eyebrow pencils, mani- 
cures, face powders, and the like; and hair cosmetics. 
15 Since basic cosmetics have the purpose of imparting moisturizing and softening effects to the skin, characteristics 
strongly required for them are good water-retaining capability as well as superior stability and retentiveness of the 
humectant and softening components. Emulsion cosmetics are widely used as basic cosmetics, makeup cosmetics, 
and the like, in which the characteristics of emulsion are utilized. 

Neither o/w-type nor w/o-type emulsions, however, can provide a composition having sufficient stability over time, 
20 good water-repellency, and excellent sensation upon use at the same time. 

Since one of the major purposes of makeup cosmetics is to improve the outward appearence of the object to which 
they are applied, such as the skin and nails, characteristics demanded of makeup cosmetics include a good sensation 
upon use; superior water-repellency, water-resistance, and oil-resistance; and good retentiveness of the makeup. 

Many of conventional makeup cosmetics such as foundations, eyeliners, mascaras, eyeshadows, nail enamels, 
25 and so on do not give a good sensation upon use and do not produce a cosmetic film which is sufficiently water-resist* 
ant, oil-resistant, and friction-resistant. 

US-A-4 1 36 250 discloses a water-insoluble hydrophilic gel comprising a hydrophilic polymer of identical or different 
water-soluble monoolefinic monomers which is cross-linked with a siloxane macromer having a molecular weight from 
about 400 to about 8500 and which is terminated on both ends with a polymerizable vinyl group. The cross-linked 
30 hydrophilic copolymers are suitable for use as hydrophilic membranes or contact lenses. 

In view of this situation, the present inventors have undertaken extensive studies for the development of a use of a 
composition having good stability over time, imparting an excellent sensation upon use, and possessing superior resist- 
ance to water and oil. 

35 SUMMARY OF THE INVENTION 

The present invention provides a use of a composition comprising an acryl-silicone graft copolymer which is pre- 
pared by radical polymerization of (i) a dimethylpolysiloxane compound having a polymerizable radical group only on 
one of the molecular chain terminals and (ii) a radically polymerizable monomer comprising at least 50 % by weight or 

40 more of an acrylate or methacrylate, or both, [such a graft copolymer being herein referred to as component (A)], for 
cosmetically treating skin or nail with the exception of a use involving the treatment of hair, provided that the copolymer 
does not contain a polar reinforcing monomer or macromer. 

Another object of the present invention is to provide uses of various types of cosmetic compositions in which one 
or more components selected from the group consisting of a low-viscosity silicone oil [component (B)], a partially cross- 

45 linked organopolysiloxane polymeric compound [component (C)], a low-boiling-point oil [component (D)], a volatile sol- 
vent [component (E)], a cosmetic powder material [component (F)], a polyacrylic emulsion of the type increasing its vis- 
cosity in alkaline conditions, [component (G)], a volatile hydrocarbon [component (hi)], a surface active agent 
[component (I)], and water [component (J)] are combined with the above component (A) as defined in claims 2 to 9 
Still another object of the present invention is to provide a use of a gel composition which comprises said acryl-sil- 

50 icone graft copolymer and a low-viscosity silicone oil for cosmetically treating skin or nail with the exception of a use 
involving the treatment of hair, provided that the copolymer does not contain a polar reinforcing monomer or macromer. 
as defined in claim 10. 

Other objects, features and advantages of the invention will hereinafter become more readily apparent from the fol- 
lowing description. 

55 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 



Component (A), the acryl-silicone graft copolymer, of the present invention can be prepared by the radical copoly- 
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merization of (i) a dimethylpolysiloxane compound having a polymerizable radical group on one of the molecular chain 
terminals and (ii) a radically polymerizable monomer comprising as major components an acrylate or methacrylate, or 
both. The dimethylpolysiloxane compound (i) having a polymerizable radical group on one of the molecular chain ter- 
minals is represented by the following general formula (I), 



R 1 CH 3 

CH 2 «C-C-0-R 2 -Si 

H I 
0 CH 3 




(I) 



wherein R 1 represents a methyl group or a hydrogen atom, R 2 represents a divalent, linear or branched hydrocarbon 
group having 1-10 carbon atoms and optionally containing one or two ether bonds therein, and 1 is a value of 3-300. 

Typical examples of the group represented by R 2 include: -CH 2 -, {CH^-, {CH 2 } 5 -, {CH 2 > 8 -, {CH 2 } 1(r> -CH 2 - 
CH(CH 3 )-CH 2 -, -CH 2 CH 2 OCH 2 CH 2 CH 2 -. -CH 2 CH20CH 2 CH 2 CH(CH3)CH 2 -, -CH 2 CH 2 OCH 2 CH 2 OCH 2 CH 2 CH r , and 
the like. The value 1 is usually 3-300. The preferable range is between 5 and 100. If the value for 1 is less than 3, the 
resulting acryl-silicone graft copolymer has a poor mutual solubility with a low-viscosity silicone oil and a low-boiling- 
point oil and produces a film having only insufficient water-resistance. If the value of 1 is greater than 300, the resulting 
acryl-silicone graft copolymer has only a low glass transition temperature. This precludes the copolymer from producing 
a film having sufficient strength and from producing a solid gel composition having a good quality even though a low- 
viscosity silicone oil is incorporated. 

A process for preparing this dimethylpolysiloxane compound having a polymerizable radical group on one of the 
molecular chain terminals and represented by the general formula (I) can be exemplified by the de-hydrochloric acid 
reaction of a (meth)acrylate-substituted chlorosilane compound of the formula (II) and a dimethylpolysiloxane a terminal 
of which is substituted by a hydroxy! group of the formula (III) according to a conventional method: 



R CH 3 

I I 
CH 2 «C-C-0-R 2 -Si-Cl 

i! 1 

O CH 3 



(II) 



wherein R 1 represents a methyl group or a hydrogen atom. R 2 represents a divalent, linear or branched hydrocarbon 
group having 1-10 carbon atoms and optionally containing one or two ether bonds therein, 



CHo 
I 

510- 
I 



I CH 3 J 1 CH 3 



Qi-CH r 



(in) 



wherein 1 is a value of 3-300. 

The following compounds are give as examples of preferable dimethylpolysiloxane compounds having a polymer- 
izable radical group on one of the molecular chain terminals. 



EP 0 388 582 B2 



10 



15 



CH 3 CH 3 
I I 
CH 2 »CCOOCH2CH 2 CH2 si °- 

CH 3 



CH 3 
I 

CH 2 =CHCOCX:H2SiO 
CH 3 




CH 3 
-SiO- 

I 

CH 3 



CH 3 
I 

Si-CH 3 
I 



100 CH 3 



10 CH 3 



CH 3 

Si-CH 3 
I - 
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CHy CH 3 
CH 2 »CCOOCH 2 CH 2 OCH 2 CH 2 CH 2 SiO- 

CH 3 



CH 3 
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I 

CH 3 



35 CH-: 



CH 3 
I 

Si-CH 3 
I 



35 



40 



or 3 ch 3 

C^CCOOC^C^OC^CI^OCI^C^C^SiO 

CH 




50 CH 3 



45 



A radically polymerizable monomer (ii) comprising an acrytate or methacryiate, or both as its major components is 
a compound having one radically polymerizable unsaturated bond in its molecule. Given as examples of acryiates or 
methacrylates which can be present in the compound are alkyl(meth)acrylates such as methyl(meth)acrylate, 

so ethyl(meth)acrylate, n-butyl(meth)acrylate, 2-ethylhexyl(meth)acrylate, and the like, hydroxyalkyl(meth)acrylates such 
as 2-hydroxyethy1(meth)acrylate, 2-hydroxypropyl(meth)acrylate, and the like, and perfluoroa!kyl(meth)acrylate having 
a C^io fluorocarbon chain. Here, the expression "comprising an acrylate, a methacryiate, or both as major compo- 
nents" means that the radically polymerizable monomer "comprises at least 50% by weight or more of one or more acr- 
yiates or methacrylates." If the total amount of acryiates and methacrylates contained in the monomer is less than 50% 

55 by weight, the resulting copolymer cannot produce an acceptable film or solid gel composition. 

Various other compounds besides acryiates or methacrylates can be used as required for the radically polymeriz- 
able monomer of the present invention. Given as examples of such radically polymerizable monomers are styrene, sub- 
stituted styrenes, vinyl acetate, (meth)acrylic acid, maleic anhydride, maleic acid esters, fumaric acid esters, vinyl 
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chloride, vinylidene chloride, ethylene, propylene, butadiene, acrylonitrile, fluorinated olefins, and the like. 

In the present invention, a ratio by weight of (i) a dimethylpotysiloxane compound having a polymerizable radical,, 
group on one of the molecular chain terminals and (ii) a radically polymerizable monomer comprising as major compq-^ ' 
nents an acrylate or methacrylate, or both, i.e., (i):(ii), in the copolymer should be in the range of 1 :1 9-2:1. If the ratio is 

5 less than 1 :1 9, the resulting acryl-silicone graft copolymer has a poor mutual solubility with a low-viscosity silicone oif 
(B) and a low-boiling-point oil (D) and produces a film paving only insufficient water-resistance. If the ratio is more than 
2: t , on the other hand, the resulting acryl-silicone graft copolymer cannot produce a film or solid gel composition having 
high strength. * 

The copolymerization reaction of (i) a dimethylpolysiloxane compound having a polymerizable radical group on one 'M 

w of the molecular chain terminals and (ii) a radically polymerizable monomer comprising as major components an acr- ~* 
ylate or methacrylate, or both can be carried out using a conventional radical polymerization initiator such as benzoyip- : ^ 

eroxide, lauroyiperoxide, azobisisobutyronitrile, or the like. Solution polymerization, emulsion polymerization, « 
suspension polymerization, and bulk polymerization can be acceptable. Among these, solution polymerization is pref- 
erable because of its capability of readily adjusting the molecular weight of the resulting graft copolymer to an optimum ^ 

is range. A solvent which can be used in the reaction is an aromatic hydrocarbon such as benzene, toluene, xylene, or the 

like; a ketone such as methyl ethyl ketone, methyl isobutyl ketone, or the like; an ester such as ethyl acetate, isobutyl H 
acetate, or the like; or an alcohol such as isopropanol, butanol, or the like. Such solvents may be used independently 
or two or more types of solvents may be used in a mixture. . 

The polymerization reaction is carried out at a temperature range of 50-1 80°C, preferably of 60-120°C. The reac- 

20 tion is usually completed in 5-1 0 hours under these conditions. The acryl-silicone graft copolymer thus produced has a 
weight average molecular weight of about 3,000-200,000, preferably of about 5,000-100,000, converted to polystyrene 
by gel permeation chromatography analysis. A preferable range of the glass transition temperature of the copolymer is 
between -30 and + 60°C. 

A stable gel composition can be produced by incorporating a low-viscosity silicone oil (B) into the copolymer (A). 

25 The gel composition is solid, soft, and stable, and gives a smooth and fresh sensation upon use. * 
There are no specific limitations as to the type of a low-viscosity silicone oil for use. Any silicone oils having a vis- 
cosity below 50 mm 2 /s (50 cs), preferably of 2-20 mm 2 /s (2-20 cs), can suitably be used. The use of a large amount of 
a higher viscosity silicone oil may decrease the mutual solubility of the silicone oil and copolymer (A). This results in an 
oily sensation and tends, to impair the feeling upon use of the resulting product. Examples of low-viscosity silicone oils * 

30 include low-polymerization-degree dimethylpolysiloxanes, methylphenylpolysiloxane, and the like. If necessary, two or 
more of low-viscosity silicone oils can be used in combination. 

The gel composition used in the present invention can be prepared by blending component (A) and a low-viscosity 
silicone oil (B) and heating the mixture to dissolution, or by dissolving component (A) into a volatile organic solvent and 
adding a low-viscosity silicone oil (B) to the solution, followed by removal of the volatile organic solvent. The ratio of 

35 component (A) and a low-viscosity silicone oil (B) varies depending on the types of component (A). Normally, the ratio 
by weight of (A):(B) is 5:95-70:30, with a preferable range being 15:85-40:60. If the amount of the low-viscosity silicone 
oil (B) is too large in proportion to copolymer (A), the resulting gel composition becomes fluid so that a gel composition 
having acceptable solidity cannot be obtained. If the amount of copolymer (A) is too large, on the other hand, a soft, 
flexible solid gel composition cannot be obtained. 

40 a solid gel composition having varied solidity, ranging from a comparatively hard gel to a comparatively soft gel, can 
be produced by changing the proportion of component (A) and a low-viscosity silicone oil (B), or the acryl chain length, 
silicone chain length, or the amount of the substitution in the copolymer. If the proportion of the copolymer (A) is 
increased or a larger amount of methylmethacrylate is introduced into the acryl chains of the copolymer, a solid gel giv- 
ing suitable solidity to touch is obtained. On the other hand, a soft, flexible gel composition can be produced by intro- 

45 ducing a large amount of butylacrylate or 2-ethylhexylacrylate into the acryl chains of the copolymer. 

The solid gel composition thus prepared gives a soft, stable, smooth, and fresh sensation upon use. By using the 
solid gel composition as a component, very useful cosmetic compositions, in which the excellent characteristics of the 
solid gel are fully exhibited, can be produced. Such cosmetics include basic cosmetics for use with the face, hands, and 
feet such as creams, emulsions, and the like; and makeup cosmetics such as foundations, rouges, face powders, lip- 
so sticks, eyeliners, eyeshadows, and the like. The kinds of cosmetics to which the gel composition of the present invention 
is applied are by no means limited to those given here. 

The amount of the solid gel to be incorporated into a cosmetic composition can be determined depending on the 
use to which the cosmetic composition is directed within a range of 1-100% by weight. The use of the solid gel alone 
may achieve the purpose of the present invention. 

55 A gel composition comprising: (A) 5-60% by weight of an acryl-silicone graft copolymer, <B) 30-94.8% by weight of 
a low-viscosity silicone oil, and (C) 0.2-40% by weight of a partially cross-linked organopolysiloxane polymeric com- 
pound is particularly useful for incorporating in a cosmetic composition. When such a gel composition is incorporated 
in an amount of 30-100% by weight, the cosmetic composition gives a smooth and fresh feeling upon use, is easy to 
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use, and exhibits excellent stability over time. 

The amount of 5-60% by weight of an acryl-silicone graft copolymer is preferable, this is because the intended 
effect cannot be produced if the amount is less than 5% by weight and the cosmetic composition becomes too hard at 
an amount exceeding 60% by weight such that the solid cosmetic composition cannot readily be applied. In addition, a 

s solid cosmetic composition of this type gives the feeling of a thick membrane after application. 

Silicone oils of the type mentioned above can be used as a low-viscosity silicone oil (B) either independently or in 
combination. A desirable range to be incorporated is 30-94.8% by weight. 

A partially cross-linked organopolysiloxane polymeric compound (C) used in the cosmetic composition of the 
present invention is that having a cross-linking three-dimensional structure, encompassing a low-viscosity silicone oil, 

10 and capable of forming a gel. 

The partially cross-linked organopolysiloxane polymeric compound which can be used may include, for example, 
an organopolysiloxane polymeric compound which is insoluble in benzene and has a three-dimensional cross-linked 
structure in which benzene of an equivalent or more amount of the organopolysiloxane polymeric compound itself may 
be contained. Such a polymeric compound can be prepared by the cross-linking reaction of organopolysiloxane, may 

75 contain three-dimensional cross-linking structures, and consists of R 2 SiO and RSi0 1 5 units. The polymeric compound 
may also contain RsSiOo.s. Si0 2 , or both. 

Given as examples of R in the above organopolysiloxane constituting unit are the hydrogen atom, an alkyl group 
such as methyl, ethyl, propyl, or the like, an aryl group such as phenyl, tolyl, or the like, and an unsaturated aliphatic 
group such as vinyl group. The organosiloxane unit may contain either one type of R, or two or more different types of R. 

20 In order for the organopolysiloxane to be insoluble in benzene and to take a three-dimensional cross-linked struc- 
ture in which benzene of an equivalent or more amount of the organopolysiloxane polymeric compound itself may be 
contained, it is essential that the ratio of either RSi0 15 ,Si0 2 , or RSi0 15 plus Si0 2 , and either R 2 SiO, R3SiO 0 .5, or 
R 2 SiO plus R3SiO 0 .5, be in a suitable range. If the amount of either RSi0 15 , Si0 2 , or RSi0 1<5 plus Si0 2 , is too small in 
proportion to the amount of either R 2 SiO, R3SiO 0 .5, or R 2 SiO plus R3SiO 0 .5, the organopolysiloxane does not take a 

25 sufficient degree of three-dimensional cross-linked structure and is soluble in benzene. This type of organopolysiloxane 
cannot be used for the purpose of this invention, even though it may contain a cross-linked structure. On the other hand, 
if the amount of either RSi0 1 5 , Si0 2 , or RSi0 1 5 plus Si0 2 , is too large in proportion to the amount of either R 2 SiO, 
R 3 SiO 0 .5, or R 2 SiO plus R3SiO 0 .5, the cross-linked structure of organopolysiloxane becomes so hard that it only con- 
tains benzene in an amount less than the amount of organopolysiloxane itself, even though it is insoluble in benzene. 

30 This type of organopolysiloxane cannot be used for the purpose of this invention, since it separates and is released from 
an organopolysiloxane-low-viscosity silicone oil mixture. 

The ratio of the R 2 SiO unit to the RSiC^ 5 unit in an organopolysiloxane polymeric compound which is insoluble in 
benzene and may contain an equivalent or more amount of benzene cannot be strictly specified because of significant 
involvement of the molecular weight magnitude of the whole organopolysiloxane polymeric compound, as another fac- 

35 tor. In practice, however, a ratio of 1:1 to 30:1 gave good results. If the amount of the RSiO^s unit is in a higher side 
above this ratio, the organopolysiloxane polymeric compound becomes too hard to contain the equivalent amount of 
benzene in it. This type of organopolysiloxane does not sufficiently swell when it is mixed with a low-viscosity silicone 
oil. Silicone oil separates and is released from the mixture. This impairs the stability of the composition. On the other 
hand, if the amount of the R 2 SiO unit is in a higher side above the above-mentioned ratio, the structural viscosity prop- 

40 erties of the organopolysiloxane is lessened. Because of these reasons, the above-mentioned range of the organopo- 
lysiloxane structural unit ratio is desirable in order to produce a superior silicone gel composition which is both soft and 
stable. 

An organopolysiloxane polymeric compound, insoluble in benzene and having a three-dimensional cross-linked 
structure which may contain benzene in an equivalent or more amount of the weight of itself, can be prepared by various 
45 methods. Examples of such methods include: 

(1) A dehydrogenation-condensation reaction of an organohydrogenpolysiloxane having at least 2 hydrogen atoms 
which are combined with a silicon atom in a molecule. The dehydrogenation-condensation reaction is carried out 
in the presence of a catalytic amount of an alcoholic aqueous solution of an alkali metal hydroxide and under heat- 
so ing. 

(2) A dehydrogenation-condensation reaction of an organohydrogenpolysiloxane having at least 2 hydrogen atoms 
which are combined with a silicon atom in one molecule and an organopolysiloxane having at least 2 hydroxyl 
groups which are combined with a silicon atom in one molecule. This dehydrogenation-condensation reaction is 
carried out in the presence of a catalytic amount of an alkali metal hydroxide or a platinum compound and under 

55 heating. 

(3) A dehydration-condensation reaction of an organopolysiloxane having at least 2 hydroxyl groups which are 
combined with a silicon atom in a molecule. The dehydration-condensation reaction is carried out in the presence 
of a catalytic amount of an alkali metal hydroxide or an organo-tin compound and under heating. 
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(4) A dealcohol reaction of an organopolysiloxane having at least 2 hydroxy! groups which are combined with a sil- 
icon atom in one molecule and another organopolysiloxane having at least 2 alkoxy groups which are combined 




All of these methods can easily produce an organopolysiloxane polymeric compound which is insoluble in benzene 
and has a three-dimensional cross-linked structure capable of containing benzene of an equivalent or more amount of 
the organopolysiloxane polymeric compound itself. ' , c ., s< >o . 

As another example of a partially cross-linked organopolysiloxane polymeric compound (C), an organopolysiloxane 



10 polymeric compound which is insoluble but sufficiently swells in silicone oil is given. This organopolysiloxane polymeric 
compound is prepared by the addition polymerization of (iii) an organohydrogenpolysiloxane and (iv) an organopolysi- 
loxane having unsaturated aliphatic groups, and contains a partial three-dimensional cross-linked structure. _ 

The organohydrogenpolysiloxane (iii) used in the addition polymerization is comprised of units HSi0 15 , RSi0 15 , 
RHSiO, R 2 SiO, R 2 HSiO 0 5 , R 3 SiO 0 .5. and the like. This compound may take either a linear, branched, or cyclic molec- 

75 ular structure, and contains at least 2 hydrogen atoms which are combined with a silicon atom in a molecule. For better 
control of the reaction producing the organopolysiloxane polymeric compound, the organohydrogenpolysiloxane used 
should have a linear structure. The hydrogen atom bonded to the silicon atom, i.e., H in -SiH bond, of the organohydro- 
genpolysiloxane molecule is usually contained within the molecular chain. It may, however, be at the molecular chain 
terminals. A preferable amount of the -SiH bond is usually 1-20 mo!% when the molecular structure is linear or 

20 branched, and 1 -50 mol% when the molecular structure is cyclic. A preferable organohydrogenpolysiloxane is that con- 
taining 50 mol% or more of a methyl group of organic groups other than -SiH bond. c ; rj 4 < 

The above-mentioned organopolysiloxane (iv) having unsaturated aliphatic groups which is used in the addition 
polymerization reaction is that containing at least 2 unsaturated aliphatic groups which are bonded to a silicon atom in 
a molecule. Given as examples of this type of organopolysiloxane are those containing a vinyl group or an allyl group. 

25 Usually, an organovinylpolysiioxane containing a vinyl group is used. A specific example of organovinylpoly-siloxane is 
that containing units (CH 2 = CH)Si0 15 , RSi0 1<5 , R(CH = CH 2 )SiO, R 2 SiO, R 2 (CH = CH^SiOo.s, R3SiO 0 . 5 , and the like. 
The molecular structure may be either linear, branched, or cyclic, and one which contains at least 2 unsaturated 
aliphatic groups, e.g. a vinyl group, in one molecule. For better control of the reaction of producing the organopolysi- 
loxane polymeric compound, an organopolysiloxane having unsaturated aliphatic groups used should have a linear 

30 structure. This type of organovinylpolysiioxane usually has a linear structure having dimethylvinylsilyl groups at its both 
ends of the molecule. The vinyl group, however, must be within the molecular chain. A preferable amount of the vinyl 
group is usually 1-20 mol% when the molecular structure is linear or branched, and 1-50 mol% when the molecular 
structure is cyclic. A preferable organovinylpolysiioxane is that containing 50 mol% or more methyl group of organic 
groups other than a vinyl group. 

35 It is essential for the organohydrogenpolysiloxane (iii) and organopolysiloxane having unsaturated aliphatic groups 
(iv), e.g. organovinylpolysiioxane, to produce an addition polymerization compound having a three-dimensional struc- 
ture in part of which these organopolysiloxanes (iii) and (iv) contain at least 2 reactive groups, i.e., hydrogen atoms, 
bonded to a silicon atom or a vinyl group. If the amount of these reactive groups contained in organopolysiloxanes (iii) 
or (iv) is greater than 20 mol%, in the case where organopolysiloxanes have linear or branched structures, or is greater 

40 than 50 mol%, in the case where organopolysiloxanes have a cyclic structure, the polymers produced become stiff. In 
addition, a low-viscosity silicone oil tends to be encompassed by the three-dimensional structure of such polymers only 
with difficulty, and to separate and be released from the mixture, thus resulting in a less stable product. Conversely, if 
the content of the reactive groups is less than 1%, the structural viscosity properties of the organopolysiloxane tends to 
be lessened. Because of these reasons, although not restrictive, the amount of the reactive groups contained in orga- 

45 nopolysiloxanes (iii) or (iv) is 1 -20 mol%, in the case where organopolysiloxanes have linear or branched structures, or 
1-50 mol%, in the case where organopolysiloxanes have a cyclic structure, in order to produce a superior silicone gel 
composition which is both soft and stable. 

Given as examples of the organic group R in the constituting unit of the above organohydrogenpolysiloxane (iii) are 
an alkyl group such as methyl, ethyl, propyl, butyl, or the like, an aryl group such as phenyl, tolyl, or the like, or 

so cyclohexyl group. R may also be a substituted mono-valent hydrocarbon group, other than unsaturated aliphatic hydro- 
carbon groups such as a vinyl group. The substitution group may be a halogen atom, cyano group or the like. 

A typical example of such an organohydrogenpolysiloxane is a methylhydrogenpolysiloxane containing units 
(CH 3 ) 3 SiO-, -[(CH 3 ) 2 SiO] p -, -[(CH 3 )HSiO] q -, and -Si(CH 3 ) 3 , wherein p is a value of 10-500 and q is a value of 2-50. 
The organic group R contained in organovinylpolysiioxane, which is an organopolysiloxane having unsaturated 

55 aliphatic groups (iv), has the same meaning as the R for organohydrogenpolysiloxanes (iii). A typical example of such 
an organovinylpolysiioxane is that containing units (CH 2 = CH)(CH 3 ) 2 SiO-, -[(CH 3 ) 2 SiO] r -, and -SifCH^CH = oy, 
wherein r is a value of 10-100, or that containing units (CB^SiO-, *[(CH 3 ) 2 SiO] m -, -[(CH ■ CH 2 )(CH 3 )SiO] n -, and - 
S»(CH 3 ) 3 , wherein m is a value of 10-500 and n is a value of 2-50. These organovinylpolysiloxanes are suitable materi- 
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als and may be used either individually or as a mixture. ^uah 

The addition polymerization reaction of the organohydrogenpolysiloxane (iii) and organopolysiloxane having j, 
unsaturated aliphatic groups (iv) can be carried out according to a commonly known method. For example, a target* v 
organopolysiloxane polymeric compound which is insoluble in a silicone oil can be easily prepared by reacting an orga- ^ 

5 nohydrogenpolysiloxane and an organovinylpolysiloxane, at a proportion such that the molar ratio of the - SiH group * 
and vinyl group is in the range of 1 :3-3:1 , under heating wKjle stirring in the presence of a platinum or palladium addition * 
polymerization catalyst An especially preferable addition polymerization catalyst is chloroplatinic acid described in Jap-^ 
anese Patent Publication No. 9969/1958. , ■ 

It is desirable that the partially cross-linked organopolysiloxane polymeric compound (C) be incorporated in an^ * | 

w amount of 0.2-40% by weight of the gel composition. The intended effect cannot be obtained if the amount is less than * 
0.2% by weight. If the amount exceeds 40% by weight, on the other hand, the gel composition becomes too soft to 
maintain a solid state. This also applies to the cosmetic composition to which the gel is incorporated. ! -4tfc& ; . s* 

Such a gel composition can be prepared by simply blending the acryl-silicone graft copolymer, the low-viscosity sil- 
icone oil, and the partially cross-linked organopolysiloxane polymeric compound. An alternative method is to prepare a ? 

is gel composition from the acryl-silicone graft copolymer and the low-viscosity silicone oil, and a gel composition from the 

partially cross-linked organopolysiloxane polymeric compound and the low-viscosity silicone oil, followed by blending 1 
the two gel compositions. This latter method can produce a gel composition having different characteristics from that 
produced by blending the three components at the same time. Specifically, such a gel composition can contain a 
greater amount of silicone oil in a more stable manner. This provides the resulting cosmetic composition with superior 

20 smoothness and freshness as well as even better stability over time. v. :s&te * 

The gel composition which has been fully discussed above is incorporated in an amount of 30-100% by weight 
based on the total weight of the cosmetic composition. w 

The cosmetic composition of the present invention can be used as makeup cosmetics such as eyeshadows, foun- 
dations, face powders, rouges, lipsticks, eyeliners, and the like as well as basic cosmetics such as eyestick and the lite. 

25 Among the above essential components, the acryl-silicone graft copolvmer (A) has an excellent film-forming capa- 
bility. Thus, the cosmetic composition to which this component is incorporated can produce a film exhibiting a superior 
water-resistance, oil-resistance, and other characteristics required for cosmetic films. Taking a cosmetic composition for 
application to nails such as a nail enamel as an example, such a cosmetic composition can be prepared by dissolving 
the copolymer (A) into a low-boiling-point oil (D) or a volatile solvent (E). The cosmetic composition thus prepared can 

30 produce a continuous film immediately upon application. The low-boiling-point oil (D) used here includes volatile hydro- 
carbon oils having a boiling point below 260°C at normal pressure. There are no special limitations as to the types of 
hydrocarbons. Any types usually used for cosmetics can be used. Specific examples include IP Solvent (trade mark; 
manufactured by Idemitsu Petrochemical Co., Ltd.), Shellsol (trade mark; manufactured by Shell Chemical Co., Ltd.), 
Isoper (trade mark; manufactured by Esso Chemical Co.), and the like. Another type of low-boiling-point oil (D) is a vol- 

35 atile, linear or cyclic silicone oil having a boiling point below 260°C at normal pressure and a viscosity below 2 mrrfrs 
(2 cs), such as dimethylpolysiloxane of a low polymerization degree, octamethylcyclotetrasiloxane, decamethylcy- 
clopentasiloxane, and the like. Examples of a volatile solvent (E) include ethyl acetate, butyl acetate, acetone, toluene, 
and the like. The amount of copolymer (A) to be incorporated into the cosmetic composition is usually 10-70% by 
weight, and preferably 30-60% by weight. The film produced by the cosmetic composition becomes so thin that the 

40 intended effect cannot be exhibited if the amount of copolymer (A) is too small. Too much inclusion of the copolymer 
(A), on the other hand, results in a high-viscosity product which is hard to apply to nails. Characteristics of films pro- 
duced by conventional cosmetics are controlled by the addition of camphor, phthalic acid derivative, or alkid resin. In 
the cosmetic composition of the present invention, however, such characteristics can be controlled by adjusting the 
acrylic chain composition or silicone chain length distribution in the copolymer (A). For example, a hard film can be pro- 

45 duced by introducing a large amount of methylmethacrylate into acrylic chains, while a soft film that is more soluble in 
a solvent can be produced by using a greater amount of butylacrylate or 2-ethyl-hexylacryiate. A smooth, slippery film 
is obtained when a long-chain silicone is used. 

A non-aqueous-type makeup cosmetic such as eyeliner, mascara, or the like can be produced by dissolving the 
copolymer (A) into the aforementioned volatile hydrocarbon oil or volatile silicone oil. The volatile component evapo- 

50 rates when this type of makeup cosmetic is applied to the object, thereby producing a continuous film. The amount of 
copolymer (A) to be incorporated into such a makeup cosmetic composition is usually 5-60% by weight, and preferably 
10-40% by weight. Since a continuous film cannot be produced, the intended effect cannot be adequately exhibited if 
the amount of copolymer (A) is too small, although this will depend on other components such as waxes or pigments. 
If the amount of the copolymer (A) is too large, the viscosity becomes so high that the usability of the product is 

55 impaired. In addition the film gets so hard that it is difficult to remove it using a removing agent. When the product is an 
eyeliner, the removing operation will damage the area around the eye. 

Another makeup cosmetic composition produced from the acryl-silicone graft copolymer (A) of the present inven- 
tion is that comprising, in addition to the copolymer (A), a low-boiling-point oil (D), a cosmetic powder material (F), and 
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a polyacrylic emulsion of the type increasing its viscosity under alkaline conditions (G). Such a makeup cosmetic com- 
position produces a uniform film which possesses improved water-resistance, oil-resistance, and adhesiveness. It gives 
a good sensation upon use and exhibits a prolonged makeup effect. Superior stability over time can be achieved without 
necessarily using an emulsifier. 
5 It is desirable that the copolymer (A) be incorporated into the makeup cosmetic composition of the present inven- 
tion in an amount of 5-20% by weight. The effect of the present invention cannot be obtained if the amount is smaller 
than 5 % by weight. If the amount exceeds 20% by weight, the resulting makeup cosmetic composition has a high vis- 
cosity. This makes it uneasy to apply the makeup cosmetic composition and produces a thick-film sensation after the 
application. 

10 The aforementioned volatile hydrocarbons or silicone oils having a boiling point below 260°C at normal pressure 
can be used as the low-boiling-point oil (D). They can be used either independently or as a mixture. Their amount in the 
makeup cosmetic composition is 5-30% by weight, and preferably 7-20% by weight. The low-boiling-point oil (D) func- 
tions as a solvent of the copolymer (A). It also plays a very important role in promoting the life of the cosmetic film. 
There are no specific limitations as to the cosmetic powder material (F) used in the makeup cosmetic composition. 

15 It may be a body pigment, inorganic white pigment, inorganic colored pigment, organic pigment, organic powder, pearl- 
ing agent, or the like. Specific examples are talc, mica, magnesium carbonate, calcium carbonate, magnesium silicate, 
aluminum magnesium silicate, silica, titanium dioxide, zinc oxide, red iron oxide, yellow iron oxide, black iron oxide, 
ultramarine blue, tar pigment, nylon powder, polyethylene powder, polymethylacrylate powder, polystyrene powder, pol- 
ytetraf luoroethylene powder, silk powder, crystalline cellulose, starch, titanated mica, iron oxide titanated mica, bismuth 

20 oxychloride, and the like. These cosmetic powders may be used after a surface-treatment with an oily agent such as 
silicone or the like. They can be used independently, or two or more of them can be used in combination. 

The amount of the cosmetic powder material used for the makeup cosmetic composition can be determined 
depending on the intended use or purpose without limitation. Usually, an amount of 5-40% by weight is preferable. 
Examples given as a polyacrylic emulsion of the type increasing its viscosity under alkaline conditions, which is the 

25 component (G), are homopolymers of acrylic acid or methacrylic acid, their copolymers, and partially cross-linked 
acrylic acid polymers. They increase their viscosities when neutralized with an alkali. These component (G) emulsions 
may be used independently, or two or more of them can be used in combination. The amount of the component (G) to 
be incorporated in the cosmetic composition of the present invention is 1 -1 0% by weight. Within this range, the compo- 
nent (G) can homogeneously disperse the solution of the acryl-silicone graft copolymer (A) in the low-boiling-point oil 

30 (D) in an aqueous phase. If the amount is less than 1% by weight, the dispersion can be achieved only insufficiently, 
resulting a product having an inadequate viscosity. If the amount is greater than 10% by weight, on the other hand, the 
product becomes too viscous to be conveniently applied. Any alkaline substance commonly used for cosmetics can be 
used to neutralize the polyacrylic emulsion and to raise its viscosity. Given as examples of alkalis which can be suitably 
used are inorganic alkalis such as sodium hydroxide and potassium hydroxide, basic amino acids such as L-arginine, 

35 amines such as triethanolamine, and ammonia, and the like. The amount of alkali used in the cosmetic composition is 
determined taking into account the type of the alkali and the type of polyacrylic emulsion which are used for preparing 
the cosmetic composition. Usually, a preferable amount is 0.03-2.5% by weight. The alkali is added, for example, by dis- 
solving it in water in advance, or by directly mixing it with the polyacrylic emulsion. The method of the addition of an 
alkali, however, is not limited by these. 

40 Furthermore, an o/w-type emulsion cosmetic composition can be prepared by using the copolymer (A) and the low- 
boiling-point oil (D) at a specific proportion. This o/w-type emulsion cosmetic composition exhibits a smooth spreada- 
bility on the skin without imparting an oily sensation, and yet, upon application, produces a film having excellent water- 
repellency. It also possesses good stability over time. 

This o/w-type emulsion cosmetic composition comprises 10-40% by weight of an oily component mixture which 

45 comprises 2-40% by weight of the copolymer (A) and 20-60% by weight of the low-boiling-point oil (D), wherein the 
amount of components (A) plus (D) in the total oily component mixture is 60-100% by weight. The copolymer (A) plays 
an important role in the high water-repellency possessed by the o/w-type emulsion cosmetic composition. The amount 
of this copolymer in the oily component mixture is in the range of 2-40% by weight. An amount of less than 2% by weight 
does not produce a sufficient water-repelling characteristic in the emulsion cosmetic composition. An amount exceed- 

so ing 40% by weight of the copolymer in the mixture raises the viscosity of the resulting emulsion cosmetic composition. 
This affects the readiness in the application of the emulsion cosmetic composition to the skin and imparts an oily feeling 
to the skin. The aforementioned low-boiling-point oils can be used as the component (D) for the oily component mixture 
for producing an o/w-type emulsion cosmetic composition. They may be used independently or two or more of them can 
be used in combination. The low-boiling-point oil (D) dissolves the copolymer (A) thereby producing a homogeneous oil 

55 phase. After application of the emulsion cosmetic composition, it evaporates leaving a good cosmetic film on the skin. 
This is because in the course of evaporation of the component (D) the crystalline structure of the acrylic portion of the 
copolymer (A) is enhanced, which improves the characteristics of the film produced. The amount of the low-boiling- 
point oil in the oil component mixture is suitably determined taking into account the amount of copolymer (A) and other 
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factors. Usually, the preferable amount is 20-60% by weight If the amount is smaller than 20 % by weight, the resulting 
cosmetic composition in which a comparatively large amount of the copolymer (A) is incorporated exhibits only poor : 
spreadability and imparts an oily feeling upon use. If greater than 60% by weight, a longer time is required for the emul^ 
sion cosmetic composition to be fixed and the cosmetic composition tends to leave a thin film after maWngup. The total ; • 

5 amount of the copolymer (A) and the low-boiling-point oil (D) in the oil component mixture is 60-1 00% by weight, and " 
preferably 60-98% by weight. If the amount is smaller thar^ 60% by weight, the water-repellency and the excellent feel- 
ing upon use of the resulting emulsion cosmetic composition are lost. ;v . 

Oil components other than the copolymer (A) and the low-boiling-point oil (D) which can be used for the oil compo- 
nent mixture for producing the emulsion cosmetic composition of the present invention may be liquid, semisolid, or solid 

10 oils. Specific examples include liquid, pasty, or solid hydrocarbons such as liquid paraffin, squalane, and the like; waxes, 
higher fatty acids, higher alcohol, esters, glycerides, silicone oils, and the like. These oil components may be used inde- 
pendently or two or more of them can be used in combination. They form a homogeneous oil phase together with the 
copolymer (A) and low-boiling-point oil (D). They also function as a plasticizer in the formation of a resin by the copoly- 
mer (A) when the low-boiling-point oil (D) evaporates. The oil component mixture containing a low-viscosity silicone oil 

75 is particularly preferable. The stability of the cosmetic composition and the feeling upon use can be remarkably pro- 
moted by the use of such a component mixture. r j^p^aar . 

The oil component mixture comprising the above components is used in the o/w-type emulsion cosmetic composi- 
tion of the present invention in an amount of 1 0-40% by weight. If the amount is smaller than 1 0% by weight, a sufficient 
water-repelling effect cannot be obtained. On the other hand, if the amount is greater than 40% by weight, the stability 

20 of the emulsion cosmetic composition tends to be impaired. 

The o/w-type emulsion cosmetic composition can be prepared by emulsifying the oil phase and the water phase 
according to a conventional method. It can be made into a cream, lotion, or the like. 

A makeup cosmetic composition comprising the acryl-silicone graft copolymer (A), a low-viscosity silicone oil (B) 
and/or a low-boiling-point oil (D), and a cosmetic powder material (F) is an another embodiment of the present inven- 

25 tion. This makeup cosmetic composition has excellent water-repellency, oil-resistance, and water-resistance. It gives a 
good feeling upon use, and its makeup effect lasts for a long period. 

It can easily be prepared by using components (A), (B), (D), and (F) which are already described above. 
Among this type of makeup cosmetic composition, a non-aqueous-type makeup cosmetic composition comprising 
5.0-30.0% by weight of the acryl-silicone graft copolymer (A), 2.5-30.0% by weight of the low-viscosity silicone oil (B), 

30 20.0-80.0% by weight of a volatile hydrocarbon (H), and 10.0-50.0% by weight of a cosmetic powder material (F) is an 
outstanding feature. It has excellent stability and water or sweat resistance, gives a good feeling upon use, and yet pos- 
sesses even improved oil or sebum resistance, and friction resistance. 

The acryl-silicone graft copolymer (A) is incorporated into the cosmetic composition in an amount of 5.0-30.0% by 
weight. If less than 5.0% by weight, the intended effect cannot be obtained. If greater than 30.0% by weight, the cos- 

35 metic film produced gives a thick feeling. 

The aforementioned low-viscosity silicone oil can be used as the component (B) in an amount of 2.5-30.0% by 
weight. The intended effect cannot be obtained resulting in a film with insufficient softness if the amount of component 
(B) is less than 2.5% by weight. With the amount exceeding 30.0% by weight, on the other hand, it takes a long period 
of time for the makeup to fix after the application. The cosmetic film produced is so thin that the makeup gives only an 

40 unsatisfactory feeling to the user. 

The volatile hydrocarbon (H) of the type previously mentioned is used. This component maintains the copolymer 
(A} in an well-dissolved condition in the cosmetic composition evaporates after the cosmetic composition is applied to 
the skin, thus ensuring the formation of a good cosmetic film. That is to say, in the course of evaporation the crystalline 
structure of the acrylic portion of the copolymer (A) is enhanced, thus producing a firm film which last over a long period 

45 of time. It is desirable that the volatile hydrocarbon (H) be incorporated in an amount of 20.0-80.0% by weight. If the 
amount is smaller than 20.0% by weight, the cosmetic composition produced has a higher viscosity and does not 
spread well over the skin when applied. This leads to difficulty in forming a homogeneous film. 

It is desirable that the cosmetic powder material (F) be added in an amount of 10.0-50.0% by weight of the total 
amount of the cosmetic composition. The specific amount depends on the intended use and intended application of the 

so cosmetic composition. 

The non-aqueous-type makeup cosmetic composition of the present invention can be prepared by blending the 
above components according to a conventional method and can be prepared into various forms, including a liquid in 
which the cosmetic powder materials are homogeneously dispersed or precipitated, and a cream. The cosmetic com- 
position is applied to foundations, eyeshadows, rouges, face powders, and the like. 
55 As still another embodiment, the present invention provides a w/o-type emulsion cosmetic composition comprising 
0.3-30% by weight of an acryl-silicone graft copolymer (A), 1 5-57% by weight of a low-viscosity silicone oil (B) and/or a 
low-boiling-point oil (D), 0.1 -1 0% by weight of a surface active agent (I), and 5-69.9% by weight of water (J). In this com- 
position the total amount of (a) component (A) plus (b) component (B) and/or (D) is 30-60% by weight. This w/o-type 
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emulsion cosmetic composition has good stability over time, produces a film exhibiting a superior water-repellency, and 
gives an excellent feeling upon use, One or more types of the copolymers (A) can be used and incorporated into the^ 
w/o-type emulsion cosmetic composition in an amount of 0.3-30% by weight An amount smaller than 0.3% by weight y 
does not give the sufficient intended effect. If the amount of the copolymer (A) exceeds 30% by weight the resulting 
cosmetic composition gives a heavy feeling to the skin when applied. In addition, an oily feeling impairs the use value" 
of the product. V ^'^o^^^^ 

The above-mentioned low-viscosity silicone oil (BJ and low-boiling-point oil (D) can be used in this w/o-type emul- 
sion cosmetic composition. The total amount of the components (B) and (D) is 15-57% by weight of the cosmetic com- 
position. If the amount is less than 15% by weight, and especially the amount of the low-viscosity silicone oil is too 
small, a smooth, water-repellent characteristic cannot effectively be exhibited. , .'■ ^ , 

Besides the above essential oil components (A), (B) and (D), synthetic or natural cosmetic oils conventionally used 
for cosmetics can be incorporated to the extent that the homogeneity of the oil phase is not adversely affected. 

The copolymer (A) and the low-viscosity silicone oil (B) and/or the low-boiling-point oil (D) are incorporated into the 
w/o-type emulsion cosmetic composition in an amount of 30-60% by weight in total. An amount less than 30% by weight 
of these oil components gives the intended effect. f ft :i rfe: v#s ■■ v y v- 

Any oxyalkylene-modif ied organopolysiloxane type surface active agents which can emulsify water into the oil com- 
ponents (A) and (B) and/or (D) can be used as the component (I) without special restriction. Oxyalkylene-modif ied orga- 
nopolysiloxanes include polyether-modified silicones and alkyl-polyether-modified silicones. Organopolysiloxanes 
shown be the following formulae (IV) or (V) are given as examples. • ' ' ^ 



CE- 



G-SiO- 
I 

CE 3 



SiO r- 



IWJ.U' 



f 

SiO- 



f3 
-Si-G 



(IV) 



b CE 3 



wherein G represents CH 3 or (CH 2 )p(C2H40) m (C3H 6 0) n R 1f wherein p is 1-5, m is 1-50, and n is 0-30; Ri represents a 
30 hydrogen atom or an alkyl group having 1-5 carbon atoms; X represents (CH2)p(C2H 4 0) m <C3H 6 0) n R'j I wherein p, m, 
and n have the same meanings as defined above; a is a value of 5-300; and b is a value of 1-50. 

f3 f f3 | ( f 3 ] f f 3 ] f 3 

G-SiO SiO SiO SiO Si-G (V) 

CE 3 [ CE 3 j £ [ Z Jb [ R 2 Jc C£ 3 



40 



wherein G and X have the same meanings as defined for formula (IV), a is a value of 1-30; and b is a value of 1-50, c 
is a value of 5-300, and R 2 represents an alkyl group having 2-20 carbon atoms. 

Among these, those that are liquid or paste at normal temperature and water-insoluble are preferable. Specific 
examples are Silicone KF-945 (trade mark, Shin-etsu Chemical Co., Ltd.), Silicone SH-3772C (trade mark, Toray Sili- 
45 cone Co., Ltd.), and the like. Since such an oxyalkylene-modif ied organopolysiloxane has a polysiloxane as the main 
chain, its mutual solubility with the acryl-silicone graft copolymer (A), low-viscosity silicone oil (B) and low-boiling-point 
oil (D) is excellent. This contributes to the formation of a stable emulsion. 

An amount of 0.1-10% by weight, preferably of 0.5-5% by weight, of the surface active agents (I) is incorporated 
into the w/o-type emulsion cosmetic composition. If the amount is less than 0.1% by weight, a sufficient emulsification 
50 effect cannot be exhibited. An amount exceeding 10% by weight makes a stiff water/oil interface, which tends to make 
the resulting product feel heavy and sticky. 

Water, component (J), is incorporated in an amount of 5-69.9% by weight. 

In the preparation of the w/o-type emulsion cosmetic composition, the acryl-silicone graft copolymer (A), low-vis- 
cosity silicone oil (B) and/or low-boiling-point oil (D) are dissolved in advance. Otherwise, a process conventionally used 
55 for the production of a w/o-type emulsion cosmetic can be used for the preparation of the composition. 

The cosmetic compositions used in the present invention can be applied to a wide variety of uses such as for basic 
cosmetics, makeup cosmetics, and the like. Besides the above components various components conventionally used 
for cosmetics can be optionally incorporated into the cosmetic composition of the present invention to the extent that 
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such incorporation does not impair the intended effects of the cosmetic composition. Such optional components include 
alkali metal soaps, polyhydric alcohols, high molecular weight compounds, preservatives, alkaline agents, UV absorb- 
ers, antioxidants, tar-derived coloring agents, skin-improvers, humectants, perfumes, and the like. 

Other features of the invention will become apparent in the course of the following description of the exemplary 
embodiments which are given for illustration of the invention and are not intended to be limiting thereof. 

EXAMPLES 

Reference Example 1 

Synthesis of acryl-silicone graft copolymer 

35 g of a dimethylpolysiloxane having a methacrylate group on one of the molecular chain terminals and repre- 
sented by the following formula, 



15 



20 



CH 3 CH 3 
CH2-CC0OCH 2 CH2CH 2 SiO- 



f 3 
-SiO- 

I 



CH 3 ^ CH 3 j 3Q CH 3 



CH 3 

I - 

•Si-CH 3 



45 g of methylmethacrylate, 20 g of 2-ethyl-hexylacryIate, and 100 g of toluene were mixed. After an addition and dis- 
25 solution of 1 .5 g of azobisisobutyronitrile, the mixture was reacted for 5 hours at 80-90°C while stirring to obtain a vis- 
cous solution. The solution was charged into 2 I of methanol, thereby precipitating a graft copolymer. The precipitate 
was collected by filtration and dried to obtain 88 g of a white substance. The substance was confirmed by means of an 
infrared absorption spectrum to be a methacrylate copolymer in which dimethylpolysiloxane was grafted. The copoly- 
mer had a glass transition temperature of 37°C and a weight averajge molecular weight of about 13,000, converted to 
30 polystyrene, by gel permeation chromatography (hereinafter abbreviated as M GPC") analysis. 

Reference Example 2 

Synthesis of acryl-silicone graft copolymer 



35 



The same procedure as in Reference Example 1 was performed using 25 g of a dimethylpolysiloxane having a 
methacrylate group on one of the molecular chain terminals represented by the following formula, 



40 



CH 3 CH 3 
CH2»CCOOCH 2 CH 2 CH2SiO- 

CH 3 



CH 3 

-SiO- 
I 

CH 3 



CH 3 
I 

•Si-CH 3 



45 



20 CH 3 



50 



50 g of methylmethacrylate, 15 g of n-butylmethacrylate, and 10 g of vinyl acetate as starting materials to produce a 
graft copolymer. The copolymer had a glass transition temperature of 26°C and a weight average molecular weight of 
about 1 1 ,000, converted to polystyrene, by GPC analysis. 

Reference Example 3 



Synthesis of acryl-silicone graft copolymer 



55 



The same procedure as in Reference Example 1 was performed using 30 g of a dimethylpolysiloxane having a 
methacrylate group on one of the molecular chain terminals represented by the following formula, 
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CH3 



CH3 



CH 2 =CCOOCH2CH2CH 2 SiO-f— 610 

CH 3 



^H 3 



CH3 




30 g of methylmethacrylate, and 40 g of n-butylmethacrylate as starting materials to produce 93 g of a graft copolymer. 
The copolymer was confirmed by means of an infrared absorption spectrum as a methacrylate copolymer in which 
dimethylpolysiloxane was grafted. The copolymer had a glass transition temperature of 18°C and a weight average 
molecular weight of about 16,000, converted to polystyrene, by QPC analysis. . ... ^.sSTporat^rr. 

Reference Example 4 
Synthesis of acryl-silicone graft copolymer 



The same procedure as in Reference Example 1 was performed using 40 g of a dimethylpolysiloxane having a 
methacrylate group on one of the molecular chain terminals represented by the following formula, 



CH 3 CH 3 

I I 
CH2»CCOOCH 2 CH 2 CH2SiO- 

CH 3 



CH a 
I 

-SiO- 

I 

\ CH3 



CH3 

Si-CH 3 



10 CH 3 



40 g of methylmethacrylate, and 20 g of 2-ethylhexylacrylate as starting materials to produce a graft copolymer. The 
copolymer had a glass transition temperature of 25°C and a weight average molecular weight of about 15,000. con- 
verted to polystyrene, by GPC analysis. 

Reference Example 5 

Synthesis of acryl-silicone graft copolymer 

The same procedure as in Reference Example 1 was performed using 35 g of a dimethylpoiysiloxane having a 
methacrylate group on one of the molecular chain terminals represented by the following formula, 



CH 3 CH3 

I I 
CH 2 =CCOOCH 2 CH 2 CH 2 SiO- 

CH 3 



CH 3 
I 

-SiO- 

I 

CH 3 



CH 3 
I 

-Si-CH 3 



25 CH 3 



47 g of methylmethacrylate, and 18 g of 2-ethyl-hexylacrylate as starting materials to produce 88 g of a graft copolymer. 
The copolymer was confirmed by means of an infrared absorption spectrum as a methacrylate copolymer in which 
dimethylpolysiloxane was grafted. The copolymer had a glass transition temperature of 30°C and a weight average 
molecular weight of about 15,000, converted to polystyrene, by GPC analysis. 

Example 1 

Gel composition 



35 g of the graft copolymer prepared in Reference Example 3 and 65 g of dimethylpolysiloxane having a viscosity 
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of 6 mm 2 /s (6 cs) at 25°C [KF-96A (6 cs) (Trademark), manufactured by Shin-etsu Chemical Co., Ltd.] were dissolved 
in 150 g of isopropanol! Isopropanol was evaporated from the mixture at 60°C under a pressure of 50 mmHg with stir- . 
ring, thereby producing a gel composition as a uniform solid. 



5 Example 2 
Gel composition 



The same procedure as in Example 1 was performed using 40 g of the graft copolymer prepared in Reference 
10 Example 4 and 6b g of decamethylcyclopentasiloxane [KF-995 (Trademark), manufactured by Shin-etsu Chemical Co.,' 
Ltd.] to produce a gel composition as a uniform solid. • aaftgtfta^' • 

• * • • 

Example 3 ^ 

is Gel composition y v. 

The same procedure as in Reference Example 1 was performed using 45 g of a dimethylpolysiloxane having a 
methacrylate group on one of the molecular chain terminals and represented by the following formula, • 



20 



25 



CH 3 CH 3 
CH2=CCOOCH2CH2CH 2 SiO- 

CH 3 



I 

-SiO- 

I 

CH 3 



CH? 
I 

-Si-CH 3 



25 CH 3 



30 



30 g of methylmethacrylate, and 10 g of n-buthylmethacrylate and 15 g of 2-ethyl-hexylacrylate as starting materials to 
produce a graft copolymer. The copolymer had a glass transition temperature of 20°C and a weight average molecular 
weight of about 17,000, converted to polystyrene, by GPC analysis. Then, 30 g of the graft copolymer prepared above 
and 70 g of dimethylpolysiloxane (5 mm 2 /s) (5 cs) [KF-96 (Trademark), manufactured by Shin-etsu Chemical Co., Ltd.] 
were processed according to the same procedure as in Example 1 to produce a gel composition as a uniform jelly. 



35 



Example 4 
Solid foundation 
(Formulation) 



40 



45 



50 





parts by weight 


(1) 


Titanium dioxide 


12.0 


(2) 


Red iron oxide 


0.8 


(3) 


Yellow iron oxide 


1.8 


(4) 


Black iron oxide 


0.6 


(5) 


Liquid paraffin 


5.0 


(6) 


Gel composition prepared in Example 1 


79.8 



(Preparation) 

55 After the components (1)-(5) were mixed and homogenized, the component (6) was added. The mixture was uni- 
formly dispersed using a triple roll mill. The dispersed mixture was melted and charged into a container. The mixture in 
the container was cooled to solidify, thus obtaining a solid foundation. 
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Comparative Example 1 
Solid foundation 

5 A solid foundation was produced according to the same method as in Example 4 by using, instead of the solid gel 
composition, which is component (6) in Example 4, a mixture of 12 parts by weight of Dextrine fatty acid ester and 67.8 
parts by weight of liquid paraffin which was melted under heating. 

The solid foundations thus produced, as well as the product produced in Example 4, were evaluated by panelists 
consisting of twenty women. In the evaluation, each product was rated according to the following standard. The results 

10 are shown in Table 1 . 

(Rating of Evaluation ) 



Very good 


3 points 


Good or Usual 


2 points 


Bad 


1 point 



20 

(Evaluation Standard) 



25 



Average total point 


Standard 


2.5 or more 


AAA 


2.0 or more but less than 2.5 


BBB 


1 .5 or more but less than 2.0 


CCC 


Less than 1 .5 


DDD 



Table 1 



Evaluation 


Inventive Example 4 


Comparative Example 1 


Freshness 


AAA 


BBB 


Low stickiness 


AAA 


DDD 


Spreadability 


AAA 


DDD 


Resistance to water 


AAA 


BBB 


Retentiveness of the make-up 


AAA 


BBB 



45 

As shown in Table 1 , the solid foundation to which the solid gel composition of the present invention was incorpo- 
rated gave a better feeling upon use and was easier to use than the comparative foundation. 



50 



55 
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Example 5 
Stick eyeshadow 
.5 (Formulation) 



20 



25 



30 





I ^ 1 


parts by weight 


10 


(1) 


Gel composition prepared in Example 2 


75.0 


(2) 


Decamethylcyclopentasiloxane 


10.0 




(3) 


Colored pigment 


4.5 




(4) 


Titanated mica 


8.5 


15 


(5) 


Mica 


2.0 




(Preparation) 



Components (1)-(5) were mixed. The mixture was kneaded with a triple roll mill to homogenise. The mixture was 
melted and charg ed into a container to obtain a stick eyeshadow. 

The stick eyeshadow thus produced had excellent characteristics, including smoothness to the touch; good sread- 
ability; non-sticky, fresh, sensation upon use; long makeup retentiveness; and high water-resistance. 

A comparative stick eyeshadow was produced using 15 parts by weight of microcrystalline wax and 60 parts by 
weight of dimethylpolysiloxane (5 mm 2 /s) (5 cs) instead of the component (1) in Example 5 using the same process as 
in Example 5. This stick eyeshadow was less spreadable and more sticky than the eyeshadow of Example 5. This com- 
parative stick eyeshadow also exhibited instability over time, separating oil components during storage. 

This example demonstrated that a stick eyeshadow which is very useful and has a high quality could be produced 
without using structural components, e.g. wax, according to this invention. « w - 

..■■ara;. ■■' " 

Example 6 



Hand cream (o/w-type) 
35 (Formulation) 





parts by weight 


(1) 


Stearic acid 


2.5 


(2) 


Cetyl alcohol 


1.7 


(3) 


Gel composition prepared in Example 1 


10.0 


(4) 


Octamethylcyclotetrasiloxane 


10.0 


(5) 


Sorbitan sesquioleate 


1.0 


(6) 


Polyoxyethylene sorbitan monooleate 


2.0 


(7) 


Triethanolamine 


0.7 


(8) 


1,3-butylene glycol 


5.0 


(9) 


Carboxyvinyl polymer 


0.5 


(10) 


Purified water 


66.6 



55 (Preparation) 



Components (1)-(6) were mixed and molten under heating at 80°C to prepare an oil phase, while components (7)- 
(10) were mixed and dissolved under heating at 80°C to prepare a water phase. The water phase was added to the oil 
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phase with stirring to emulsify. After cooling, the emulsion was packed into a container, thus producing a hand cream. 
The hand cream thus obtained exhibited a good, fresh sensation to the skin upon use without oiliness. 

Example 7 

5 

Face cream (w/o-type) 



(Formulation) 

10 







parts by weight 




0) 


Gel composition prepared in Example 2 


6.0 




(2) 


Liquid paraffin 


20.0 




(3) 


Isoparaffin (IP Solvent 1620) 


6.0 




(4) 


Dipentaerythritol fatty acid ester 


2.0 




(5) 


Petrolatum 


4.0 


20 


(6) 


Diglyceryl diisostearate 


2.0 




(7) 


Citric acid 


0.3 




(8) 


Sodium citrate 


1.2 


SS 


0) 


1,3-Butylene glycol 


8.0 


(10) 


Methyl paraoxybenzoate 


0.1 




(11) 


Purified water 


50.4 



30 (Preparation) 

Components (l)-(5) were mixed and molten under heating. To the mixture was added a gel emulsion which was 
prepared in advance by adding components (7), (8), and a portion of component (1 1) to component (6). The mixture 
was heated to 70°C, and to this as added a mixture which was prepared by mixing components (9), (10), and the 
35 remaining portion of component (1 1) and molten with heating in advance, thus making an emulsion. The emulsion was 
cooled and packed into a container to produce a face cream. 

The face cream thus obtained exhibited an excellent sensation to the skin upon use and high storage stability. It 
was very suitable for protecting the face skin. 

40 Example 8 

Nail treatment 

(Formulation) 

45 





parts by weight 


(1) 


Gel composition prepared in Example 1 


50.0 


(2) 


Hydrophobic silicic anhydride 


2.0 


(3) 


Octamethylcyclotetrasiloxane 


38.0 


(4) 


Dimethylpolysiloxane (20cs) 


8.0 


(5) 


Sunscreen agent 


1.0 


(6) 


Perfume 


q.s. 


(7) 


Pigment 


q.s. 
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(Preparation) 

Components (1)-(7) were mixed and sufficiently kneaded with a triple roll mill to produce a nail treatment. 
The creamy nail treatment thus obtained exhibited a fresh sensation upon use without stickiness and gave a mod- 
5 erate gloss to the nail. It was very useful nail treatment. 

\ 

Example 9 ^ ■« 

Jelly-like solid eyeshadow 

10 

(Formulation) 





parts by weight 


(1) 


Gel composition prepared in Example 3 


65.0 


(2) 


Decamethylcyclopentasiloxane 


10.0 


(3) 


Hydrophobic silicic anhydride 


1.0 


(4) 


Colored pigment 


3.0 


(5) 


Iron oxide titanated mica 


5.5 


(6) 


Mica 


2.0 


(7) 


Dimethylpolysiloxane (10 cs) 


13.5 


(8) 


Perfume 


qs. 



(Preparation) 

30 Components (1)-(8) were mixed. The mixture was kneaded with a triple roll mill to homogenize. The homogenized 
mixture was molten and charged into a container to obtain a jelly-like solid eyeshadow. 

The jelly-like solid eyeshadow thus produced was elastic and had a fresh appearance. It exhibited high spreadabil- 
ity, fine sensation without stickiness upon use, and excellent makeup retentiveness. 

35 Reference Example 6 

Synthesis of partially cross-linked organopolysiloxane polymer: 

1,790 g of trimethylsilyl-terminal sealded-dimethyl methylhydrogenpolysiloxane (average molecular weight: 2,340, 
40 Si-H: 4.5 mol%) and 71 0 g of dimethylvinylsilyl-terminal sealded<limethylpolysiloxane (average molecular weight: 930, 
vinyl group: 7.7 mol%) were charged into a planetarium mixer with an internal volume of about 5 1 and were mixed with 
stirring. To the mixed solution was added 0.5 g of 2% isopropanol solution of chloro platinic acid. The mixture was 
heated to 70-80°C and stirring was continued for 2 hours. The pressure was reduced to 5-10 mmHg and stripping was 
carried out for 30 minutes, thus producing a colorless, flexible solid partially cross-linked organopolysiloxane polymer. 



50 



55 
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Example 10 
Paste-like lipstick 
5 (Formulation) 



,- 




parts by weight 


10 


0) 


Red iron oxide 


0.8 


(2) 


FD&C Yellow No. 4 aluminum lake 


0.1 




(3) 


Red No. 202 (D&C Red No. 7). 


0.3 




(4) 


Iron oxide titanated mica 


15.0 


15 


(5) 


Liquid paraffin 


3.8 




(6) 


Acryl-silicone graft copolymer #1 


20.0 




(7) 


Partially cross-linked organopolysiloxane polymer * 2 


10.0 


20 


(8) 


Dimethylpolysiloxane (10 cs) 


50.0 



*1 : Copolymer obtained in Reference Example 3 

*2: Polymer obtained in Reference Example 6 1 cs « 1 mm 2 /s 



25 (Preparation) 

To components (6)-(8) which were mixed under heating were added components (1)-(5). After the mixture was 
kneaded with a triple roll mill to homogeneously disperse, it was packed into a container, followed by cooling to solidify, 
thus obtaining a paste-like lipstick. 
30 The paste-like lipstick of this invention was well spreadable on the lip. It gave an excellent sensation and fresh feel- 
ing upon use, and exhibited a long makeup retentiveness. 

Example 11 

35 Stick eyeshadow 

(Formulation) 



40 




parts by weight 




0) 


Colored Pigments 


1.36 




(2) 


Ultramarine blue 


3.5 


45 


(3) 


Black iron oxide 


0.45 


(4) 


Titanated mica 


8.5 




(5) 


Mica 


2.19 




(6) 


Methylphenylpolysiloxane (10 cs) 


10.0 


SO 


(7) 


Acryl-silicone graft copolymer 43 


25.0 




(8) 


Partially cross-linked organopolysiloxane polymer ** 


4-9 




(9) 


Dimethylpolysiloxane (1 0 cs) 


44.1 


55 


1 cs = 1 mm 2 /s 



*3: Copolymer obtained in Reference Example 4 
*4: Polymer obtained in Reference Example 6 



(Preparation) 

To components (6) 
with a triple roll mill to 
solidify, thus producing 

Example 12 

Solid foundation 

(Formulation) 
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(9) which were mixed under heating were added components (1)-(5). The mixture was kneadedj 
homogenize. The homogenized mixture was charged into a container, followed J^co^g^ 
a stick eye shadow. 





parts by weight 


(1) 


Titanium dioxide 


11.8 3$ 


(2) 


Red iron oxide 


0.8 


(3) 


Yellow iron oxide 


1.8 


(4) 


Black iron oxide 


0.6 ,. 


(5) 


Liquid paraffin 


5.0 


(6) 


Acryl-silicone graft copolymer 


30.0 


(7) 


Partially cross-linked organopolysiloxane polymer * 


5.0 


(8) 


Dimethylpolysiloxane (5 cs) 


45.0 


1 cs = 1 mm 2 /s 




*5: Copolymer obtained in Reference Example 3 
*6: Polymer obtained in Reference Example 6 



(Preparation) 



To components (6)-(8) which were mixed under heating were added components (1)-(5). The mixture was kneaded 
with a triple roll mill to obtain a homogenize. The homogeneous mixture was charged into a container, followed by cool- 
ing to solidify, thus producing a solid foundation. 
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Example 13 
Solid rouge 
5 (Formulation) 



10 



15 



20 



, 1 ; 


parts by weighty 


0) 


Red No. 226 (D&C Red No. 30) 


0.4 T t*J 

.... :#».••; 


(2) 


Red Iron oxide 




(3) 


Ultramarine blue 


' 0.15,. ^ 


(4) 


Mica 




(5) 


laic 


34.0p->: ; - 


(6) 


Methylphenylpolysiloxane (1 0 cs) 


3.25 


(7) 


Acryl-silicone graft copolymer * 7 


12.5^ 


(8) 


Partially cross-linked organopolysiloxane polymer *® 


2.45 


(9) 


Dimethylpolysiloxane (1 0 cs) 


17.05 ■'■ * 


1 cs e 1 mm 2 /s 




25 



*7: Copolymer obtained in Reference Example 3 
*8: Polymer obtained in Reference Example 6 




35 



(Preparation) 



30 To components (6)-(9) which were mixed under heating were added components (1)-(5). After the mixture was 
kneaded with a triple roll mill and uniformly dispersed, it was packed into a container, followed by cooling to solidify, thus 
obtaining a solid rouge. 



Example 14 

Eyeliner 

(Formulation) 



40 



45 



50 





parts by weight 


(1) 


Isoparaffin (IP Solvent 1620) 


46.0 


(2) 


Acryl-silicone graft copolymer prepared in Reference Example 1 


30.0 


(3) 


Organic modified bentonite 


3.0 


(4) 


1,3-butylene glycol 


1.0 


(5) 


Perfume 


q.s. 


(6) 


Colored pigment 


20.0 



(Preparation) 



55 



Component (2) was dissolved in component (1). To this was added a mixture of components (3) and (4). Compo- 
nents (5) and (6) were added to the mixture. After the final mixture was kneaded with a triple roll mill and uniformly dis- 
persed, it was packed into a container, thus obtaining an eyeliner. 
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Comparative Example 2 
Eyeliner 

5 The same procedure as in Example 1 4 was performed using 5 parts by weight of microcrystalline wax and 25 parts 
by weight of pentaerythritol rhodinate instead of component (2) in Example 14 to produce an eyeliner. 

The eyeliners of Example 14 and Comparative Example 2 were subjected to a durability test and sensory evalua- 
tion. The results are shown in Table 2. 

Test specimens for the durability tests were prepared by applying the product to a nylon plate using a 6 mil doctor- 
to blade to make a thin film of the product on the nylon plate followed by drying of the film. The water-resistance was eval- 
uated by immersing a test specimen in water. The oil-resistance was evaluated by immersing a test specimen in an arti- 
ficial sebum. The rubbing resistance was evaluated by rubbing the thin film with the fingers. 

(Evaluation standard) 

15 

AAA: Good 
BBB: Bad 

The sensory evaluation was performed by panelists consisting of twenty women. In the evaluation, each product 
20 was rated according to the following standard. The results are shown in Table 2. 

(Rating) 



Very good 


3 points 


Good or Normal 


2 points 


Bad 


1 point 



30 

(Evaluation Standard) 



Average total point 


Standard 


2.5 or more 


AAA 


2.0 or more but less than 2.5 


BBB 


1.5 or more but less than 2.0 


CCC 


Less than 1.5 


DDD 



Table 2 



Evaluation 


Inventive Example 14 


Comparative Example 2 


(Durability test) 






Water Resistance 


AAA 


AAA 


Oil Resistance 


AAA 


BBB 


Rubbing Resistance 


AAA 


BBB 


(Sensory evaluation) 






Easiness of application 


BBB 


BBB 


Inconsistency 


BBB 


BBB 


Makeup Retentiveness 


AAA 


BBB 



10 



15 
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As shown in Table 2, the eyeliner of this invention produced a film which was highly resistant to water and oil when 
applied. The eyeliner film also exhibited high resistance to rubbing and long makeup reterrtiveness. 

Example 15 

Nail enamel ^ 
(Formulation) ^ 





parts by weight? 


(1) 


Isoparaffin (Isoper-H) 


65.0^, 


(2) 


Acryl-silicone graft copolymer prepared in Reference Example 2 




(3) 


Colored pigment 






(Preparation) 



20 Component (2) was mixed with and dissolved in component (1 ). Component (3) was added to the mixture and uni- 
formly dispersed. The final mixture was packed into a container to produce a nail enamel. ? 



Example 17 
25 Eyeliner (Emulsion type) 
(Formulation) 



1 



30 




parts by weight - 




(1) 


Stearic acid 


2.0 




(2) 


Cetanol 


0.5 


35 . 


(3) 


Bees wax 


5.0 




(4) 


Sorbitan sesquioleate 


0.5 




(5) 


Polyoxyethylene sorbitane monooleate (20 E.O.) 


0.5 




(6) 


Triethanolamine 


12 


40 


(7) 


Colored pigment 


14.0 




(8) 


Polymethacrylic acid 


0.5 




0) 


Acryl-silicone graft copolymer prepared in Reference Example 1 


12.5 


45 


(10) 


Isoparaffin (Isoper-H) 


12.5 


01) 


Methyl paraoxybenzoate 


0.2 




(12) 


Purified water 


50.6 



so (Preparation) 

Components (1)-(5) and (9)-(10) were mixed and dissolved under heating. To this were added components (6)-(8) 
and (1 1)-(12) which were dissolved with heating. After the mixture was emulsified and cooled, it was packed into a con- 
tainer, thus producing an eyeliner. 
55 The products prepared in Examples 15,16, and 1 7 produced films having superior resistance to water and oil. They 
also had the advantage of exhibiting good sensation upon use. 
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Example 18 



Eyeliner 




Eyeliners having formulations shown in Table 3 were produced according to the processes described below. Wate^p^" 
resistance, adhesiveness, oil-resistance, and makeup Ijptentiveness of the eyeliners were evaluated^^thet^^^^ 



explained below. The results are shown in Table 4. 



70 



15 



20 




25 



30 



35 



40 



45 



50 



(Formulation) 



10 



15 



20 



25 



30 



35 



40 
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Table 3 



V by weight 







Comparative Example 


Lomponen u 


1fl 


3 


4 


(1) Stearic acid 






5.0 


(2) Cetanol 






0.5 


(3) Bees wax 






0.5 


(4) Sorbitan sesquioleate 






0.5 


(5) Polyoxyethylerie sorbitan 
monooleate (20 E.O.) 






0.5 


(6) Colored pigment 


14.0 


14.0 


14.0 


(7) Polyethylmethacryl ate 
emulsion 




25.0 


25.0 


(8) Acryl-silijone graft 
copo lymer 


12.5 






\Vy isoparaTTin 


1 0 c 






(10; Po lymetnacry nc acid 
emulsion 


z.o 


2.0 




(11) Triethanolamine 


• 0.5 


0.5 


0.5 


(12) Methyl paraoxybenzoate 


0.2 


0.2 


0.2 


(13) Purified water 


58.3 


58.3 


53.3 


Total 


100.0 


100.0 


100.0 



45 



*lz Acryl-silicone graft copolymer prepared in Reference Example 4 
*2: Isoper (Trademark, manufactured by Esso Chemical Co., Ltd.) 



50 



(Preparation) 
55 Example 18 



Components (6), (10), (1 1), (12), and (13) were mixed under heating. The mixture was added to a mixture of com- 
ponents (8) and (9) while stirring and uniformly dispersed. The final mixture was cooled and packed into a container, 



10 



15 



25 



30 



35 
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thus producing an eyeliner. 
Comparative Example 3 

Components (6), (10), (11), (12), and (13) were mixed under heating. The mixture was added to c6mponent:(^f^ 
e stirring and uniformly dispersed. The final mixture was cooled and packed into a container, thus producing an "eySPE 




while stirring and uniformly dispersed, 
liner. 



Comparative Example 4 



) 

■m- 




A mixture of components (1)-(5) were dissolved under heating, and components (6), (11), (12), and (13) were 
mixed under heating. The latter mixture was added to the former mixture to emulsify. Component (7) was added to the 
emulsion with stirring and dispersed. The mixture obtained was cooled and packed into a container, thus producing an 
eyeliner. ^ 




(Test method) ' 
a. Water Resistance 

•■v 

20 An appropriate amount of a sample was applied onto a glass plate to form a film having a prescribed thickness 
using a doctor-blade. After the sample on the glass plate was dried, it was immersed in water and shaken. The time 
required for the sample film to be released from the 'plate was taken as the water-resistance of the sample;** 



b. Adhesiveness - 

A sample was applied onto the wrist and dried. After 30 time curvature movements, the conditions of the sample 
on the wrist was observed to evaluate the adhesive force. 

c. Oil Resistance 

An appropriate amount of a sample was applied onto a glass plate to form a film with a prescribed thickness using 
a doctor-blade. After the sample on the glass plate was dried, an synthetic sebum was applied onto the film. After leav- 
ing the sample for a prescribed period of time, the surface of the sample was rubbed by fingers and the state of the sur- 
face was observed to evaluate the oil-resistance of the sample. 



d. Makeup Retentiveness 

The sample was subjected to an actual using test to compare their makeup retentiveness 

40 (Evaluation standard) 

The results of measurement in above tests a-d were evaluated according to the following standard. 

AAA: very good 

45 BBB: good 

CCC: a bit worse 

DDD: bad 



50 



55 
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Table 4 





Example 


Comparative Example 




18 


3 


4 


Water-resistance 


AAA 


DDD 


CCC 


Adhesive force 


AAA 


BBB 


BBB 


Oil-resistance 


BBB 


CCC 


CCC 


Retentiveness of the makeup 


AAA 


CCC 


CCC 



15 



20 



25 



30 



35 



40 



45 



55 
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Table 5 



(parts by Might) 



Exaaple 



Component 



20 



a ) 



2) 

Total amount of oil component 
Ratio of (A)Aotal oil 



20 
30 



Ratio of (B)Aotal oil 
component 

Ratio of (AMB)/Total oil 
conpontnt 



80 



30 

33.3 
33.3 
66.6 



Comparative Example 




(1) Stearic acid 


2.0 


2.0 


| 2.0 


2.0 


2.0 


2.0 , 




(2) Cetanol 

(3) Lipophilic glycerol 


1.5 
1*5 


l.S 
1.5 


1 l* s 
| l.S 


l.S 
l.S 


1.5 
1.5 


IS* 
1.5 ^ 


aonostearate 














(4) Sorbltan aonostearatt 


0.5 


0.5 


1 0.5 


o.s 


0.5 


0.5 *r 


o.s^^^s*,/ 


(5) Polyoxyethylene sorbltan 


0.5 


0.5 


| 0.5 


0.5 


0.5 


0.5 




nonooleate (20 E.0.) 
















(6) Acryl -silicone graft co- 


6.0 


10.0 


1 0.2 


5.0 


1.0 


5.0 




polynar (prepared In Ex. 1) 
(7) Light liquid paraff In 1 ^ 
















10.0 


10.0 


| 12.8 




15.0 


5.0 

- > 




(8) Oecanethylcyclopenta- 
















slloxane 




5.0 


1 «.o 


15.0 


2.0 


10.0 


0.5* 


(9) Glyceryl trloctanate 


4.0 


5.0 


| 3.0 


10.0 


2.0 


10.0 


O.S 


(10) Trlethanolaalne 


l.S 


1.5 


1 LI 


1.5 


1.5 


1.5 


l.S 


(11) 1.3-butylene glycol 


10.0 


10.0 


| 10.0 


10.0 


10.0 


10.0 


10.0 


(12) Purified water 


62.5 


52.5 


| 62.5 


S2.5 


62.5 


S2.S 


79.5 ... 



20 
1 



30 20 
16.6 5 



30 



16.6 33.3 



75 16.6 33.3 



16.6 80 33.3 66.6 



1) IP solvent. 1620 (Trademark), produced by Idamitsu 
Petrochemical Co., Ltd. 

2) (A): Total amount of components (6)-(8) 

(B): Total amount of components (1)~(5) and (9) 



(Preparation) 

Components (6)-(8) were homogeneously mixed. To the mixture was added a mixture of components (1)-(5) and 
(9) which was molten with heating, and the whole mixture was heated to 70°C. Components (10)-(12) were mixed and 
heated to 70°C, and were added to the former mixture while stirring to emulsify. The final mixture was cooled to produce 



a cream. 
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15 




(Test method) * >< ^ 

Water Repellency 

A cream was applied onto a glass plate to form a film 0.02 mm thick. The film sample was left for 24- hours in 
thermo-hygrostat at a temperature of 35°C and 25% hi^nidity to obtain a dry film. 0.2 ml of purified water was dropped 
onto the film from a height of 1 cm. The area on the fijm in which the water diffused was measured and taken as the^ 
water-repellency of the cream. 



w (Evaluation Standard) 



Expression 


Evaluation 


Water diffusion area 


AAA 


Good 


Smaller than 100 mm 2 


BBB 


Normal 


100 mm 2 to 200 mm 2 


CCC 


Bad 


Greater than 200 mm 2 




***** 



20 (Sensory evaluation for oiliness and stickiness) 

The sensory evaluation was performed by panelists consisting of 30 women. In the evaluation, each product was 
rated according to the following standard. The results are shown in Table 6. 



25 (Rating of Evaluation ) 



30 



Very good 


3 points 




Good or Normal 


2 points 




Bad 


1 points 





35 



(Evaluation Standard) 



40 



Average total point 


Standard 


2.5 or more 


AAA 


2.0 or more but less than 2.5 


BBB 


1 .5 or more but less than 2.0 


CCC 


Less than 1.5 


DDD 



45 



Table 6 



50 



55 



Item of Evaluation 


Example 


Comparative Example 




20 


21 


5 


6 


7 


8 


9 


Water repellency 


BBB 


BBB 


DDD 


CCC DDD 


BBB 


DDD 


Sensory evaluation 
















Oillessness 
Stickilessness 


AAA 
AAA 


AAA 
AAA 


BBB 
AAA 


AAA 
AAA 


BBB 
AAA 


BBB 
BBB 


AAA 
AAA 
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As shown in Table 6, the cosmetics of Example 20 and 21 exhibited better results in water-repellency and sensory 
evaluation than Comparative Examples 5-8. Further, the cosmetics of Examples 20 and 21 produced a flexible and tight 
film. 

5 Example 22 

Acidic cream (o/w-type) 
(Formulation) 

10 





pdiio uy wciyiu 


(1) 


N-stearoyl-L-glutamate 


n o 

\J.C. 


(2) 


Cetanol 


O ft 


(3) 


Lipophilic glycerol monostearate 


O ft 


(4) 


Isoparaffin (Isoper-H: Trademark, manufactured by Esso Chemical Co.) 


11 ft 


(5) 


Decamethylcyclopentasiloxane 


A ft 


(6) 


Acryi-smcone gran copolymer prepared in neierence example c. 


A ft 

o.u 


(7) 


Liquid paraffin 


3.5 


(8) 


Glyceryl octanoate 


3.5 


(9) 


Polyoxyethylene sorbitan monooleate (20 E.O.) 


0.5 


(10) 


Sorbitan sesquioleate 


0.3 


01) 


Perfume 


0.1 


(12) 


Sodium hydroxide 


0.02 


(13) 


1,3-Butylene glycol 


8.0 


(14) 


Methyl paraoxybenzoate 


0.1 


(15) 


Carboxyvinyl polymer 


0.05 


(16) 


purified water 


56.73 



Total amount of oil components 
Ratio of (A)/total oil components 
Ratio of (B)/total oil components 
Ratio of [(A) + (B)]/total oil components 


30 Wt% 
26.7 Wt% 
36.7 Wt% 
63.4Wt% 


(A) : Total amount of components (4), (5), ( 

(B) : Total amount of components (1)-(3), ( 


6) 

7)-(10) 



so (Preparation) 

Component (6) was dissolved in components (4) and (5). To the mixture was added a mixture of components (1)- 
(3), and (7)-(10) which were mixed and heated to melt, and the whole mixture was heated to 70°C. Components (12)- 
(16) were mixed, dissolved under heating and heated to 70°C. This solution was added to the former mixture while stir- 
55 ring to emulsify. Component (11) was added to the emulsion, followed by cooling, thus producing an acidic cream. 

The cream gave excellent sensation upon use, exhibited water-repellency, and was stable over a prolonged time 
period. 
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Example 23 

Sun-cut milky lotion (o/w-type emulsion cosmetic) 



A sun-cut milky lotion having the following formulation was prepared according to the process described below^gf? ' 




(Formulation) 






parts by weight 


0) 


N-stearoyl-L-glutamate 


0.2 


(2) 


Stearyl alcohol 


• 0.5^ 


(3) 


Lipophilic glycerol monostearate , . ^ 


# 0.5 


(4) 


Isoparaff in (IP Solvent 1 620: Trade name, manufactured by idemitsu retrocnemicai uo., 






Ltd.) 








(5) 


Acryl-silicone graft copolymer prepared in Reference Example 1 


' 3.2 


(6) 


Glyceryl trioctanoate 


2.5 


(7) 


Escarol 507 (Trade name, manufactured by Van Dyk Co., Ltd.) 


3.5 


(8) 


Oxybenzone 


1.0 


(9) 


Methyl paraoxybenzoate 


0.1 


(10) 


Sorbitan monostearate 


0.2 


(11) 


Sorbitan sesquioleate 


0.2 


(12) 


Perfume 


0.1 


(13) 


Sodium hydroxide 


0.02 


(14) 


Titanium dioxide 


0.5 


(15) 


1,3-Butylene glycol 


13.3 


(16) 


Soybean phospholipid 


0.02 


(17) 


Carboxyvinyl polymer 


0.12 


(18) 


purified water 


66.35 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



Total amount of oil components 


13.5Wt% 


Ratio of (A)/total oil components 


23.7 Wt% 


Ratio of (B)Aotal oil components 


57.8 Wt% 


Ratio of [(A) + (B)]/total oil components 


81.5Wt% 


(A) : Total amount of components (4), (5) 

(B) : Total amount of components (1)-(3). (6)-(1 1) 



(Preparation) 

Components (1)-(3) and (7)-(1 1) were mixed and heated to melt. To the mixture were added component (5) which 
55 was dissolved in component (4) and then component (6), and the whole mixture was heated to 70°C. Components (1 3)- 
(18) were mixed under heating at 70°C and added to the former mixture with stirring to obtain an emulsion. The emul- 
sion was cooled to produce a sun-cut milky lotion. 

The lotion thus prepared gave excellent sensation upon use, exhibited water-repellency, and was stable over a pro- 
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longed time period. 
Example 24 

Liquid foundation (non-aqueous-type makeup cosmetic) 

Liquid foundations having formulations shown in Table 7 were produced according to the process described below. 
The foundations were evaluated and compared. The results are shown in Table 8. 
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(Formulation) 

Table 7 

% by weight 



Example Comparative Examples 



Component 


24 


10 


11 


12 


(1) Acryl-silicone graft 
copolymer (prepared 
in Reference Example 5 


15.0 


- 


15.0 


15.0 


(2) Pentaerythritol rhodinate 


mm 


5.0 


- 


-- 


(3) Bees wax 




10.0 




0.5 


(4) Dimethylpolysiloxane (5 cs) 


9.0 


9.0 


9.0 




(5) MethylphenylpoTysi loxane 


5.0 


5.0 


5.0 




(6) Octamethylcyclotetrasi loxane 




- 


40.0 


m 


(7) Isoparaffin 

(Trademark: IP solvent 1620) 


40.0 


40.0 


- 


54.0 


(8) Hydrophobic silicic 
anhydride 


1.0 


1.0 


1.0 


1.0 


(9) Organic modified bentonite 


2.7 


2.7 


2.7 


2.7 


(10) Dextrin fatty acid ester 


2.0 


2.0 


2.0 


2.0 


(11) 1,3-Butylene glycol 


0.3 


0.3 


0.3 


0.3 


(12) Titanium dioxide 


9.0 


9.0 


9.0 


9.0 


(13) Inorganic colored pigment 


3.8 


3.8 


3.8 


3.8 


(14) Nylon powder 


0.2 


0.2 


0.2 


0.2 


(15) Talc 


4.0 


4.0 


4.0 


4.0 


(16) Mica 


7.0 


7.0 


7.0 


7.0 


(17) Titanated mica 


0.5 


0.5 


0.5 


0.5 


(18) Lecithin 


0.5 


0.5 


0.5 


0.5 



(Preparation) 

Components (1)-(7) were mixed and heated to melt. Components (8)-(18) were added to the molten mixture. The 
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mixture obtained was uniformly kneaded by a triple roll mill and packed into a container, thus producing a liquid foun- 
dation. 

{Evaluation standard ) 

\ 



Table 8 



Evaluated Items 


Example 


Comparative Example 




24 


10 


11 


12 


Easiness of makeup 


BBB 


BBB 


BBB 


BBB 


Smoothness 


AAA 


BBB 


BBB 


AAA ; 


Oillessness 


AAA 


BBB 


BBB 


AAA 


Non-consistency of the cosmetic film 


BBB 


BBB 


BBB 


DDD 


Sweat/sebum resistance 


AAA 


BBB 


AAA 


AAA 


Rubbing resistance 


BBB 


DDD 


DDD 


DDD 



As shown in Table 8, the non-aqueous foundation of this invention had an advantage of excellent characteristics 
over the comparative foundations of Comparative Examples 10-12, in terms of oilless, smooth and fine sensation upon 
use, formation of a film having a consistent feeling, high sweat-and sebum resistance which can well protect the 
makeup, strong rubbing resistance, and long makeup retentiveness. 

Example 25 

Two-layer foundation (non-aqueous makeup) 

A two-layer foundation having the following formulation was prepared according to the process described below. 
(Formulation) 





parts by weight 


(1) 


Acryl-silicone graft copolymer prepared in Reference Example 5 


20.0 


(2) 


Dimethylpolysiloxane (5 cs) 


15.0 


(3) 


Isoparaffin (Isoper H) 


49.0 


(4) 


Hydrophobic silicic anhydride 


2.0 


(5) 


Titanium dioxide 


8.0 


(6) 


Inorganic colored pigment 


3.0 


(7) 


Mica 


2.9 


(8) 


Perfume 


0.1 


1 cs = 1 mm 2 /s 



AAA: very good 

BBB: good 

CCC: a bit worse 

DDD: bad 
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(Preparation) 

Components (1) was mixed with components (2) and (3) and dissolved. To the mixture were added components 
(4)-(8). The mixture thus obtained was kneaded by a triple roll mill to uniformly disperse and packed into a container, 
5 thus producing a non-aqueous and two-layer foundation with powder as sublayer. 

The non-aqueous and two-layer foundation of this invention had an advantage of excellent characteristics, e.g. oil- 
less sensation upon use without stickiness, formation of a makeup film having high water-, sweat-, oil-and sebum resist- 
ance, strong rubbing-resistance, and good makeup retentiveness. 

10 Example 26 

Cream foundation (non-aqueous makeup) 

A cream foundation having the following formulation was prepared according to the process described below. 

75 

(Formulation) 



20 


(1) 


Acryl-silicone graft copolymer prepared in Reference Example 5 


13.0 


(2) 


Dimethylpolysiloxane (10 cs) 


20.0 




(3) 


Isoparaff in (IP Solvent 1620) 


40.0 




(4) 


Dextrin fatty acid ester 


2.0 


25 


(5) 


Aluminum isostearate 


2.0 




(6) 


Organic modified bentonite 


0.5 




(7) 


Propylene glycol 


0.2 


30 


(8) 


Titanium dioxide 


8.0 


O) 


Inorganic colored pigment 


3.5 




(10) 


Trtanated mica 


1.0 




0D 


Lecithin 


0.8 


35 


(12) 


Talc 


4.0 




(13) 


Mica 


j 5.0 




1CS=1 


mm 2 * 





40 

(Preparation) 



Components (1)-(7) were mixed and dissolved under heating. To the mixture were added components (8)-(13). 7?ie 
mixture thus obtained was kneaded with a triple roll mill to uniformly disperse and packed into a container, thus produc- 
45 ing a non-aqueous cream foundation. 

The non-aqueous cream foundation thus obtained was handy and easy to use, and gave an excellent sensation 
upon use with no sense of incongruity. Furthermore, the makeup film produced using this cosmetic had good charac- 
teristics such as high sweat- and sebum-resistance, strong rubbing-resistance, and good makeup retentiveness. 

so Example 27 

Cream eyeshadow (non-aqueous makeup) 



55 



A cream eyeshadow having the following formulation was prepared according to the process described below. 



(Formulation) 
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parts by weight 


5 . 


(D 


Acryl-silicone graft copolymer prepared in Reference Example 1 


25.0 




(2) 


Dimethylpolysiloxane (5 cs) 


5.0 




(3) 


Isoparaffin (IP Solvent 1620) 


49.9 


10 


(4) 


Dextrin fatty acid ester 


4.0 




(5) 


Hydrophobic silicic anhydride 


3.0 




(6) 


Inorganic colored pigment 


5.0 




(7) 


Titanated mica 


5.0 


15 


(8) 


Mica 


3.0 




(9) 


Perfume 


0.1 




1 cs = 1 mrr^/s 



20 

(Preparations) 



Components (1)-(4) were mixed and dissolved under heating. To the mixture were added components (5)-(9). The 
mixture thus obtained was kneaded by a triple roll mill to uniformly disperse and packed into a container, thus producing 
25 a cream eyeshadow. 

The cream eyeshadow thus obtained gave a fine sensation upon use and exhibited good makeup retentiveness. 
Example 28 and Example 29 

30 Creamy emulsion compositions (w/o-type) having a formulation shown in Table 9 were prepared according to the 
process described below. The stability of each composition was evaluated. The results are shown in Table 10. 



55 



(Formulation) 
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Table 9 



5 




i 






V by weight 








¥■ 
) 


Examole 




Comparative Example 


10 


Component 


28 


29 


13 


14 


15 




(i) 


Ocatamethylcyclotetra- 
siloxane 


6 


6 


6 


12 


12 


15 


(2) 


Decamethylcyclopenta- 
siloxane 


.26 


26 


26 


26 


26 


20 


(3) 
(4) 


Acryl-silicone graft 
copolymer (prepared 
in Reference Example 3) 

Oxyalkylene modified 
organosiloxane *1 


6 

2 


6 


6 


2 




25 


(5) 
(6) 


Oxyal kyl ene modi f i ed 
organosiloxane *2 

Diglyceryl diisostearate 


- 


2 


% 




2 


30 


(7) 


Citric acid 


0.3 


0.3 


0 3 


0 3 


0 3 




(8) 


Sodium citrate 


1.2 


1.2 


1.2 


1.2 


1.2 


35 


(9) 


1,3-Butylene glycol 


5 


5 


5 


5 


5 




(10) Preservative 


0.1 


0.1 


0.1 


0.1 


0.1 




(11) Perfume 


0.1 


0.1 


0.1 


0.1 


0.1 


40 


(12) Purified water 


53.3 


53.3 


53.3 


53.3 


53.3 



*1: a=20-30 # b=l-5, m=2-5, n=0, R*=H in formula (IV) 

*2: a=2-10, b=l-10, c=20-60, m=2-10, n-O/R^H, and 

R z = an alkyl group of a Cj5 atom content in formula (V) 



(Preparation) 

Components (7), (8), and a solution of a portion of component (12) were slowly added to components (4)-(6), and 
55 mixed with stirring to prepare a gel composition. The mixture was added to a mixture of components (1)-(3) which were 
homogeneously dissolved, and the mixture was heated to 70°C. Components (9), (10), and the remaining portion of 
component (12) were mixed and dissolved and heated to 70°C. The latter mixture was added to the former mixture to 
emulsify. To the emulsion was added component (1 1) and the final mixture was cooled to obtain a w/o-type emulsion 
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composition. 
(Evaluation) 

5 The emulsion composition thus obtained was left in a thermostats of temperatures of 50°C. 40°C, and 5°C. The 
states of the compositions next day, after 1 week, 2 weeks, and 4 weeks were observed and evaluated according to the 
following standard. 

(Evaluation standard) 

AAA: No change was observed 

BBB: Separation was slight and agglomeration occurred 

CCC: Separation was clear and agglomeration occurred 

15 



Table 10 



35 



40 





Example 


Comparative Example 




28 


29 


13 


14 


15 


Next day 












50°C 


AAA 


AAA 


CCC 


AAA ' 


AAA 


40°C 


AAA 


AAA 


CCC 


AAA 


AAA 


5°C 


AAA 


AAA 


AAA 


AAA 


AAA 


After 1 week 












50°C 


AAA 


AAA 


CCC 


CCC 


CCC 


40°C 


AAA 


AAA 


CCC 


CCC 


BBB 


5°C 


AAA 


AAA 


BBB 


AAA 


AAA 


After 2 weeks 












50°C 


AAA 


AAA 


CCC 


CCC 


CCC 


40°C 


AAA 


AAA 


CCC 


CCC 


CCC 


5°C 


AAA 


AAA 


CCC 


AAA 


AAA 


After 4 weeks 












50°C 


AAA 


AAA 


CCC 


CCC 


CCC 


40°C 


AAA 


AAA 


CCC 


CCC 


CCC 


5°C 


AAA 


AAA 


CCC 


BBB 


BBB 



45 

As shown in Table 10, the w/o-type emulsion composition of this invention exhibited high stability without any 
change in the above conditions. As compared with the composition of the present invention, the comparative composi- 
tions had a disadvantage of separation, especially at high temperatures, and thus was unstable. 

Furthermore, the emulsion composition of the present invention exhibited fine sensation upon use with no oily stick- 
50 iness and well fitted to one skin. The cosmetic film after the makeup exhibited high water-repel lency. 

Example 30 

Face cream (w/o-type) 

55 

A face cream having the following formulation was prepared according to the process described below. 
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(Formulation) 



30 



40 







parts by weighty 


5 


0) 


Dimethylpolysiloxane (5 cs) . 






(2) 


Octamethylcyclotetrasiloxane ' 

Acryl-silicone graft copolymer prepared in Reference Example 4 






(3) 




10 


(4) 


Bees wax 


:z 5.0 ? 




(5) 
(6) 


Petrolatum 
Lanolin 


... 3.0;^. 




(7) 


Glyceryl trioctanoate 


■0- -SSL'- ' 


15 


(8) 


Oxyalkylene modified organopolysiloxane * 






(9) 


Trisodium phosphate 






(10) 


1 ,3-Butylene glycol 


. 70 . 


20 


(11) 


Perfume 


qs. . 




(12) 


Xanthangum 


o.os r J 




(13) 


Sunscreen agent 




25 


(14) 


Purified water 


46.65 


1 cs = 1 mm 2 /s 




: a = 2-1 0, b = 1 -10, c = 20-60, m = 2-10, n = 0, p = 3, R 1 = H, and R 2 = an alkyl group of a C 16 atom . 



content in formula (V) 



{Preparation) 



Components (1)-(8), (11), and (12) were mixed and homogenized at 75°C. Components (9), (10), (13), and (14) 
were mixed and dissolved at 75°C. The latter mixture was added to the former mixture to emulsify. The emulsion was 
35 cooled, thus producing a face cream. 

The face cream thus obtained gave an excellent sensation upon use and exhibited high stability over time. Also, the 
face cream could form a water-repellent cosmetic film. 



Example 31 

Hand cream (w/o-type) 

A hand cream having the following formulation was prepared according to the process described below. 



45 



50 
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(Formulation). Is 1 







parts by weighty 


5 


0) 


Dimethylpolysiloxane (5 cs) . ■ 


12.5 




(2) 


Decamethylcyciopentasiloxane ' 
Dimethylpolysiloxane (20 cs) 


15.0 :.^p 




(3) 


2 5 


10 


(4) 


Acryl-silicone graft copolymer prepared in Reference Example 4 


15.0 




(5) 


Dipentaerythritol fatty acid ester 


4.5 




(6) 


Lanolin 






(7) 


Glyceryl trioctanoate 


3.0 


10 


(8) 


Oxyalkylene modified organopolysiloxane* 


2 0 ' "' 




(9) 


Citric acid 


0.3 ... 




(10) 


Sodium citrate 


1.2 ' 


20 


(11) 


1,3-Butylene glycol 


5.0 




(12) 


Preservative 


Slight amount ? 




(13) 


Perfume 


Slight amount 


25 


(14) 


Tocopherol acetate 


Slight amount . 


(15) 


Purified water 


36.5 




1 cs = 1 mrrfrs 




30 



*: a = 2-10, b = 1-10, c = 20-60, m = 2-10, n = 0, n = 3, R 1 = H, and R 2 = an alkyl group of a C 16 atom 
content in formula (V) 



(Preparation) 

Components (1)-(8), (13). and (14) were mixed and homogenized at 70°C. Components (9)-(12), and (15) were 
35 mixed and dissolved at 70°C. The latter mixture was added to the former mixture with stirring to emulsify. The emulsion 
was cooled, thus producing a hand cream. 

The hand cream thus obtained could form a water-repellent film. The hand cream gave excellent sensation upon 
use with no oiliness, and exhibited good spreadability over the skin and high stability over time with no change in its out- 
ward appearance. 

40 Obviously, numerous modifications and variations of the present invention are possible in light of the above teach- 
ings. It is therefore to be understood that within the scope of the appended claims, the invention may be practiced oth- 
erwise than as specifically described herein. 



45 



50 



55 



Claims 

1. Use of a composition comprising an acryl-silicone graft copolymer which is prepared by radical polymerization of 
(i) a dimethylpolysiloxane compound having a polymerizable radical group only on one of the molecular chain ter- 
minals and (ii) a radically polymerizable monomer comprising at least 50 % by weight or more of an acrylate or 
methacrylate, or both, for cosmetically treating skin or nail with the exeption of a use involving the treatment of hair 
provided that the copolymer does not contain a polar reinforcing monomer or macromer 

2. Use of a composition, comprising: 

(A) an acryl-silicone graft copolymer which is prepared by radical polymerization of (i) a dimethylpolysiloxane 
compound having a polymerizable radical group only on one of the molecular chain terminals and (ii) a radi- 
cally polymerizable monomer comprising at least 50 % by weight or more of an acrylate or methacrylate, or 
both and 

(B) a low-viscosity silicone oil having a viscosity below 50 mm 2 /s (50 cs) for cosmetically treating skin or nail 
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with the exeption of a use involving the treatment of hair provided that the copolymer does not contain a polar 
reinforcing monomer or macromer. 

3. Use of a composition comprising: 30 to 100 % by weight of a gel composition which comprises: 

(A) 5 to 60 % by weight of an acryl-silicone graft copolymer which is prepared by radical polymerization of (0 a 
dimethylpolysiloxane compound having a polymerizable radical group only on one of the molecular chain ter- 
minals and (ii) a radically polymerizable monomer comprising at least 50 % by weight or more of an acrylate 
or methacrylate, or both, the ratio by weight of (i) : (ii) being in a range of 1 : 19 to 2 : 1 , 

(B) 30 to 94.8 % by weight of a low-viscosity silicone oil having a viscosity below 50 mm 2 /s (50 cs), and 

(C) 0.2 to 40 % by weight of a partially cross-linked organopolysiloxane polymeric compound for cosmetically 
treating skin or nail with the exeption of a use involving the treatment of hair provided that the copolymer does 
not contain a polar reinforcing monomer or macromer 

4. Use of a composition, comprising: 

(A) an acryl-silicone graft copolymer which is prepared by radical polymerization of (i) a dimethylpolysiloxane 
compound having a polymerizable radical group only on one of the molecular chain terminals and (ii) a radi- 
cally polymerizable monomer comprising at least 50 % by weight or more of an acrylate or methacrylate, or 
both, 

(D) a low-boiling-point oil having a boiling point below 260°C at 1013 mbar (760 Torr), and 

(E) a volatile solvent for cosmetically treating skin or nail with the exeption of a use involving the treatment of 
hair provided that the copolymer does not contain a polar reinforcing monomer or macromer 

5. An eye makeup cosmetic composition for skin or nail with the exception of compositions for hair care use, compris- 
ing- 

(A) an acryl-silicone graft copolymer which is prepared by radical polymerization of (i) a dimethylpolysiloxane 
compound having a polymerizable radical group only on one of the molecular chain terminals and (ii) a radi- 
cally polymerizable monomer comprising at least 50 % by weight or more of an acrylate or methacrylate. or 
both, 

(D) a low-boiling-point oil having a boiling point below 260°C at 1 013 mbar (760 Torr), 

(F) a cosmetic powder material, and 

(G) a polyacrylic emulsion of the type that increases its viscosity in alkaline conditions. 

6. Use of a composition 1 0 to 40 % by weight of oily components which comprises: 

(A) 2 to 40 % by weight of an acryl-silicone graft copolymer which is prepared by radical polymerization of (i) a 
dimethylpolysiloxane compound having a polymerizable radical group only on one of the molecular chain ter- 
minals and (ii) a radically polymerizable monomer comprising at least 50 % by weight or more of an acrylate 
or methacrylate, or both, and 

(D) 20 to 60 % by weight of a low-boiling-point oil having a boiling point below 260°C at 1013 mbar (760 Torr), 
provided that the amount of component (A) plus (D) in the total oily components is 60 to 100 % by weight, as 
an oil in water emulsion type cosmetic composition for cosmetically treating skin or nail with the exeption of a 
use involving the treatment of hair provided that the copolymer does not contain a polar reinforcing monomer 
or macromer 

7. A makeup cosmetic composition for skin or nail with the exception of compositions for hair care use, comprising: 

(A) an acryl-silicone graft copolymer which is prepared by radical polymerization of (i) a dimethylpolysiloxane 
compound having a polymerizable radical group only on one of the molecular chain terminals and (ii) a radi- 
cally polymerizable monomer comprising at least 50 % by weight or more of an acrylate or methacrylate, or 
both, 

(B) a low-viscosity silicone oil having a viscosity below 50 mm 2 /s (50 cs), or (D) a low-boiling-point oil having a 
boiling point below 260°C at 1013 mbar (760 Torr), or both, and 

(F) a cosmetic powder material. 

8. A non-aqueous-type makeup cosmetic composition for skin or nail with the exception of compositions for hair care 
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use, comprising : -JSpf* 

(A) 5.0 to 30.0 % by weight of an acryl-silicone graft copolymer which is prepared by radical polymerization oT 
(i) a dimethylpolysiloxane compound having a polymerizable radical group only on one of the molecular.chain;* 
terminals and (ii) a radically polymerizable monomer comprising at least 50 % by weight or more of an acrylate* 
or methacrylate, or both, 1 

(B) 2.5 to 30.0 % by weight of a low-viscosity silicone oil having a viscosity below 50 mrr^/s (50 cs),^J^ 
(H) 20.0 to 80.0 % by weight of a volatile hydrocarbon, and < ;J|L \.'"'* 
(F) 1 0.0 to 50.0 % by weight of a cosmetic powder material. 




9. Use of a composition, comprising: 

(A) 0.3 to 30 % by weight of an acryl-silicone graft copolymer which is prepared by radical polymerization of (i) 
a dimethylpolysiloxane compound having a polymerizable radical group only on one of the molecular chain ter- 
minals and (ii) a radically polymerizable monomer comprising at least 50 % by weight or more of an acrylate 
or methacrylate, or both, %F 

(B) 15 to 57 % by weight of a low-viscosity silicone oil having a viscosity below 50 mrr^/s (50 cs) or (D) one or 
more low-boiling-point oil having a boiling point below 260°C at 1013 mbar (760 Torr), or both, and " ^ 

(I) 0.1 to 10 % by weight of a surface active agent, and i# - ' * . 

(J) 5 to 69.9 % by weight of water, and wherein the total amount of (a) component (A) plus (b) component (B) 
or (D), or both is 30 to 60% by weight, as an water-in-oil emulsion type cosmetic composition for cosmetically 
treating skin or nail with the exeption of a use involving the treatment of hair provided that the copolymer does 
not contain a polar reinforcing monomer or macromer 

10. Use, according to Claim 2 wherein the composition is in the form of a gel composition. 
Patentanspruche 

1. Verwendung einer Zusammensetzung, umfassend ein Acryl-Silicon-Pfropf -Copolymer, das hergestellt wind durch 
radikalische Polymerisation (i) einer Dimethylpolysiloxan-Verbindung mit einer polymerisierbaren radikalischen 
Gruppe nur an einem der Molekulketten-Enden und (ii) eines radikalisch polymerisierbaren Monomers, umfassend 
mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats Oder von beidem, zur kosmetischen Behand- 
lung von Haut oder Nageln mit Ausnahme einer Verwendung, die eine Behandlung von Haar betrifft, mit der MaB- 
gabe, daB das Polymer kein polares verstarkendes Monomer oder Macromer enthait. 

2. Verwendung einer Zusammensetzung, umfassend: 

(A) ein Acryl-Silicon-Propf-Copolymer, das hergestellt wird durch radikalische Polymerisation von (i) einer 
Dimethylpolysiloxanverbindung, die eine polymerisierbare radikalische Gruppe an nur einem der Molekulket- 
tenenden aufweist und (ii) eines radikalisch polymerisierbaren Monomeren, umfassend mindestens 50 Gew.- 
% oder mehr eines Acrylats oder Methacrylats oder von beidem, und 

(B) ein SiliconGI mit niedriger Viskositat, das eine Viskositat unterhalb von 50 mm 2 /s (50 cs) aufweist, zur kos- 
metischen Behandlung von Haut oder Nageln, mit Ausnahme einer Verwendung, die eine Behandlung von 
Haar betrifft, mit der MaBgabe, daB das Copolymer kein polares verstarkendes Monomer oder Macromer ent- 
hait. 



3. Verwendung einer Zusammensetzung, umfassend 30 bis 100 Gew.-% einer Gelzusammensetzung. die umfaBt: 

(A) 5 bis 60 Gew.-% eines Acryi-Silicon-Pfropf-Copolymers, das hergestellt wird durch radikalische Polymeri- 
sation (i) einer Dimethylpolysiloxanverbindung, die eine polymerisierbare radikalische Gruppe nur an einem 
der Molekulketten-Enden aufweist und (ii) eines radikalisch polymerisierbaren Monomers, umfassend minde- 
stens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von beidem, wobei das Gewichtsverhaitnis 
von (i) : (ii) in einem Bereich von 1:19 bis 2:1 liegt, 

(B) 30 bis 94,8 Gew.-% eines Silicones mit niedriger Viskositat, das eine Viskositat unterhalb von 50 mrrf/s 
(50 cs) aufweist, und 
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(C) 0,2 bis 40 Gew-% einer teilweise vernetzten polymeren Organopolysiloxan-Verbindung, zur kosmetischen 
Behandlung von Haut Oder Nageln, mit Ausnahme einer Verwendung, die eine Behandlung von Haar betrifft, 
mit der MaBgabe, daB das Copolymer kein polares, verstarkendes Monomer oder Macromer enthait. 

Verwendung einer Zusammensetzung, umfassend: 

(A) ein Acryl-Silicon-Propf-Copolymer, das hergestellt wird durch radikalische Polymerisation (i) einer Dime- 
thylpolysiloxan-Verbindung, die eine polymerisierbare radikalische Gruppe an nur einem der Molekulketten- 
Enden aufweist und (ii) eines radikalisch polymerisierbaren Monomers, umfassend mindestens 50 Gew.-% 
oder mehr eines Acrylats oder Methacrylats oder von beidem, 

(D) ein Ol mit niedrigem Siedepunkt, das einen Siedepunkl unterhalb von 260 °C bei 1013 mbar (760 Torr) auf- 
weist, und 

(E) ein fluchtiges LOsungsmittel, zur kosmetischen Behandlung von Haut oder Nageln, mit Ausnahme einer 
Verwendung, die eine Behandlung von Haar betrifft, mit der MaBgabe, daB das Copolymer kein polares, ver- 
starkendes Monomer oder Macromer enthait. 

Kosmetische Augen-Make-up-Zusammensetzung fur Haut oder Nagel mit Ausnahme von Haarpf lege-Zusammen- 
setzungen, die umfaBt: 

(A) ein Acryl-Silicon-Pfropf-Copolymer, das hergestellt wird durch radikalische Polymerisation (i) einer Dime- 
thylpolysiloxan-Verbindung, die eine polymerisierbare radikalische Gruppe nur an einem der MolekQIketten- 
Enden aufweist und (ii) eines radikalisch polymerisierbaren Monomers, umfassend mindestens 50 Gew.-% 
oder mehr eines Acrylats oder Methacrylats oder von beidem, 

(D) ein Ol mit niedrigem Siedepunkt, das einen Siedepunkt unterhalb von 260 °C bei 1030 mbar (760 Torr) auf- 
weist, 

(F) ein kosmetisches Pulvermaterial und 

(G) eine Polyacryl- Emulsion des Typs, der seine Viskositat unter alkalischen Bedingungen vergrGBert. 

Verwendung einer Zusammensetzung aus 10 bis 40 Gew.-% Oliger Komponenten, die umfaBt: 

(A) 2 bis 40 Gew.-% eines Acryl-Silicon-Pfropf-Copolymers, das hergestellt wird durch radikalische Polymeri- 
sation (i) einer Dimethylpolysiloxanverbindung, die eine polymerisierbare radikalische Gruppe an nur einem 
der Molekulketten-Enden aufweist und (ii) eines radikalisch polymerisierbaren Monomers, umfassend minde- 
stens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von beidem, und 

(D) 20 bis 60 Gew.-% eines Ols mit niedrigem Siedepunkt, das einen Siedepunkt unterhalb von 260 °C bei 
1013 mbar (760 Torr) aufweist, mit der MaBgabe, daB die Menge an Komponente (A) plus (D) in den gesamten 
Oligen Komponenten 60 bis 100 Gew.-% betragt, als kosmetische Zusammensetzung vom Ol-in-Wasser-Emul- 
sionstyp zur kosmetischen Behandlung von Haut oder Nageln, mit Ausnahme einer Verwendung, die eine 
Behandlung von Haar betrifft, mit der MaBgabe, daB das Copolymer kein polares verstarkendes Monomer 
oder Macromer enthait. 



Kosmetische Make-up-Zusammensetzung fur Haut oder Nagel, mit Ausnahme von Haarpflege-Zusammensetzun- 
gen, die umfaBt: 

(A) ein Acryl-Silicon-Pfropf-Copolymer, das hergestellt wird durch radikalische Polymerisation (i) einer Dime- 
thylpolysiloxan-Verbindung, die eine polymerisierbare radikalische Gruppe nur an einem der Molekulketten- 
Enden aufweist und (ii) eines radikalisch polymerisierbaren Monomers, umfassend mindestens 50 Gew.-% 
oder mehr eines Acrylats oder Methacrylats oder von beidem, 

(B) ein SiliconCI mit niedriger Viskositat, das eine Viskositat unterhalb von 50 mm 2 /s (50 cs) aufweist, oder (D) 
ein Ol mit niedrigem Siedepunkt, das einen Siedepunkt unterhalb von 260 °C bei 1013 mbar (760 Torr) auf- 
weist oder beides und 
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(F) ein kosmetisches Pulvermaterial. 

8. Kosmetische Make-up-Zusammensetzung vom nicht-wafirigen Typ fur Haut Oder NSgel, mit Ausnahme von Haar- 
pflege-Zusammensetzungen, die umfaBt: 

(A) 5,0 bis 30,0 Gew.-% eines Acryl-Silicon^Pfropf-Copolymers, das hergestellt wird durch radikalische Poly- 
merisation (i) einer Dimethylpolysiloxanverbindung, die eine polymerisierbare radikalische Gruppe an nur 
einem der Molekulketten-Enden aufweist und (ii) eines radikalisch potymerisierbaren Monomers, umfassend 
mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats oder von beidem, und 

(B) 2,5 bis 30,0 Gew.-% eines Silicones mit niedriger Viskositat, das eine Viskositat unterhalb von 50 mrr^/s 
(50 cs) aufweist, 

(H) 20,0 bis 80,0 Gew.-% eines flOchtigen Kohlenwasserstoffs und 
(F) 10,0 bis 50,0 Gew.-% eines kosmetischen Pulvermaterials. 

9. Verwendung einer Zusammensetzung, umfassend: 

(A) 0,3 bis 30,0 Gew.-% eines Acryl-Silicon-Pfropf-Copolymers, das hergestellt wird durch radikalische Poly- 
merisation (i) einer Dimethylpolysiloxanverbindung, die eine polymerisierbare radikalische Gruppe nur an 
einem der MolekOlketten-Enden aufweist und (ii) eines radikalisch polymerisierbaren Monomers, umfassend 
mindestens 50 Gew.-% oder mehr eines Acrylats oder Methacrylats, oder von beidem, 

(B) 15 bis 57 Gew.-% eines Silicones mit niedriger Viskositat, das eine Viskositat unterhalb von 50 mrrfrs (50 
cs) aufweist, oder (D) ein oder mehrere Ole mit niedrigem Siedepunkt, die einen Siedepunkt unterhalb von 260 
°C bei 1013 mbar (760 Torr) aufweisen, oder beides und 

(I) 0,1 bis 10 Gew.-% eines oberfiachenaktiven Mittels und' 

(J) 5 bis 69,9 Gew.-% Wasser und wobei die Gesamtmenge von (a) Komponente (A) plus (b) Komponente (B) 
oder (D) oder beiden 30 bis 60 Gew.-% betragt, als kosmetische Zusammensetzung vom Wasser-in-Ol-Emul- 
sionstyp, zur kosmetischen Behandlung von Haut oder Nageln, mit Ausnahme einer Verwendung, die eine 
Behandlung von Haar betrifft, mit der MaBgabe, daB das Copolymer kein polares verstarkendes Monomer 
oder Macromer enthait. 

10. Verwendung nach Anspruch 2, wobei die Zusammensetzung in Form einer Gelzusammensetzung vorliegt. 
Revendications 

1 . Utilisation d'une composition comprenant un copolymfcre greffG d'acryl-silicone, qui est pr6par6 par polymerisation 
radicalaire de (i) un compost dimgthylpolysiloxane ayant un groupe radical polymgrisable sur seulement Tune des 
extr6mites de la chatne moieculaire et de (ii) un monom&re polym6risable par voie radicalaire comprenant au 
moins 50% en poids ou plus d'un acrylate ou d'un methacrylate, ou des deux, pour le traitement cosmetique de la 
peau ou des ongles, a P exception d'une utilisation impliquant le traitement des cheveux, a condition que ie copoly- 
mer ne contienne pas de monomfcre ou macromfere, de renforcement polaire. 

2. Utilisation d'une composition comprenant : 

(A) un copolym&re greffe d'acryl-silicone qui est prepare par polymerisation radicalaire de (0 un compose 
dimethylpolysiloxane ayant un groupe radical polymgrisable sur seulement Tune des extr6mites de la chaTne 
moieculaire et de (ii) un monomere polym6risable par voie radicalaire comprenant au moins 50% en poids ou 
plus d'un acrylate ou d'un methacrylate, ou des deux, et 

(B) une huile de silicone de faible viscosity possgdant une viscosity infgrieure a 50 mm 2 s (50cs), pour le trai- 
tement cosmgtique de la peau ou des ongles, a I'exception d'une utilisation impliquant le traitement des che- 
veux, a condition que le copolym6re ne contienne pas de monomere ou macrom&re, de renforcement polaire. 

3. Utilisation d'une composition comprenant 30 a 1 00% en poids d'une composition de gel qui comprend : 
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(A) 5 k 60% en poids d'un copolymere greff 6 d'acryl-silicone qui est prepare par polymerisation radicalaire de 
(i) un compost dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement I'unedes extr6mites 
de la chaine moieculaire et de (ii) un monomfere polymerisable par voie radicalaire comprenant au moins 50% 
en poids ou plus d'un acrylate ou d'un methacrylate, ou des deux, le rapport en poids de (i):(ii) 6tant compris 
dans rirrtervalle de 1 :1 9 k 2:1 , 

(B) 30 k 94,8% en poids d'une huile de silicone de faible viscosity possedant une viscosit6 inf6rieure k 50 
mm 2 /s (50cs), et ^ 

(C) 0,2 k 40% en poids d'un compost poiymfere d'organopolysiloxane partiellement r§ticul6, pour le traitement 
cosmetique de la peau ou des ongles, k I'exception d'une utilisation impliquant le traitement des cheveux, k 
condition que le copolymere ne contienne pas de monomfcre ou macromfre, de renforcement polaire. 

4. Utilisation d'une composition comprenant : 

(A) un copolymere greffe d'acryl-silicone qui est prepare par polymerisation radicalaire de (i) un compose 
dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement I'une des extremites de la chaine 
moieculaire et de (ii) un monomere polymerisable par voie radicalaire comprenant au moins 50% en poids ou 
plus d'un acrylate ou d'un methacrylate, ou des deux, 

(D) une huile k bas point d'ebullition poss6dant un point d'ebullition infGrieur k 260°C ^ 1013 mbar (760 Torr), et 

(E) un solvant volatil, pour le traitement cosmetique de la peau ou des ongles, k I'exception d'une utilisation 
impliquant le traitement des cheveux, k condition que le copolymere ne contienne pas de monomere ou 
macromere, de renforcement polaire. 

5. Composition cosmetique de maquillage pour les ongles ou les yeux, k I'exception des compositions pour les soins 
des cheveux, comprenant : 

(A) un copolymere greffe d'acryl-silicone qui est prepare par polymerisation radicalaire de (i) un compose 
dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement i'une des extremites de la chaTne 
moieculaire et de (ii) un monomere polymerisable par voie radicalaire comprenant au moins 50% en poids ou 
plus d'un acrylate ou d'un methacrylate, ou des deux, 

(D) une huile k bas point d'ebullition possedant un point d'ebullition inferieur k 260°C k 1013 mbar (760 Torr), 

(F) une poudre cosmetique, et 

(G) une emulsion polyacrylique du type qui augmente de viscosite dans des conditions alcalines. 

6. Utilisation d'une composition contenant 10 k 40% en poids de composants huileux, qui comprend : 

(A) 2 k 40% en poids d'un copolymere greffe d'acryl-silicone qui est prepare par polymerisation radicalaire de 
(i) un compose dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement I'une des extremites 
de la chaTne moieculaire et de (ii) un monomere polymerisable par voie radicalaire comprenant au moins 50% 
en poids ou plus d'un acrylate ou d'un methacrylate, ou des deux, et 

(D) 20 k 60% en poids d'une huile k bas point d'ebullition ayant un point d'ebullition inf6rieur k 260°C k 1013 
mbar (760 Torr), k la condition que la quantite des composants (A) plus (D) dans le total des composants hui- 
leux soit de 60 k 100% en poids, en tant que composition cosmetique du type emulsion huile dans I'eau, pour 
le traitement cosmetique de la peau ou des ongles, k ('exception d'une utilisation impliquant le traitement des 
cheveux, k condition que le copolymere ne contienne pas de monom&re ou macromere, de renforcement 
polaire. 

7. Composition cosmetique de maquillage pour la peau ou les ongles, k I'exception des compositions pour les soins 
des cheveux, comprenant : 

(A) un copolymere greffe d'acryl-silicone qui est prepare par polymerisation radicalaire de (i) un compose 
dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement I'une des extremites de la chaTne 
moieculaire et de (ii) un monomere polymerisable par voie radicalaire comprenant au moins 50% en poids ou 
plus d'un acrylate ou d'un methacrylate, ou des deux, 

(B) une huile de silicone de faible viscosite ayant une viscosite inferieure k 50 mm 2 /s (50 cs), ou (D) une huile 
k bas point d'ebullition ayant un point d'ebullition inferieur k 260°C & 1013 mbar (760 Torr), ou les deux, et 
(F) une poudre cosmetique. 

8. Composition cosmetique de maquillage pour la peau ou les ongles, de type non aqueux, k I'exception des compo- 



EP 0 388 582 B2 



sitions pour les soins des cheveux, comprenant : 

(A) 5,0 k 30% en poids d'un copolym&re greffe d'acryl-silicone qui est prepare par polymerisation radicalaire 
de (i) un compose dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement Tune des extre- 
mes de la chaTne mol£culaire et de (ii) un monom^re polym6risable par voie radicalaire comprenant au moins 
50% en poids ou plus d'un acrylate ou d'un methacrylate, ou des deux, 

(B) 2,5 k 30,0% en poids d'une huile de silicone de faible viscosity possedant une viscosity inf 6rieure k 50 
mrt^/s^Ocs), 

(H) 20,0 k 80,0% en poids d'un hydrocarbure volatil, et 
(F) 1 0,0 k 50,0% en poids d'une poudre cosmetique. 

9. Utilisation d'une composition comprenant : 

(A) 0,3 k 30% en poids d'un copolymgre greffe d'acryl-silicone qui est prepare par polymerisation radicalaire 
de (i) un compose dimethylpolysiloxane ayant un groupe radical polymerisable sur seulement Tune des extre- 
mes de la chaTne moiecuiaire et de (ii) un monomSre polymerisable par voie radicalaire comprenant au moins 
50% en poids ou plus d'un acrylate ou d'un methacryiate, ou des deux, 

(B) 1 5 k 57% en poids d'une huile de silicone de faible viscosite, possedant une viscosite inferieure k 50 mm 2 /s 
(50 cs) ou (D) d'une ou plusieurs huiles k bas point d'ebullition possedant un point d'ebullition inf erieur k 260°C 
^ 1013 mbar (760 Torr), ou les deux, et 

(I) 0,1 k 10% en poids d'un agent tensio-actif, et 

(J) 5 k 69,9% en poids d'eau, et dans laquelle la quantite totale de (a) le composant (A), plus (b) le composant 
(B) ou (D) ou les deux, est de 30 k 60% en poids, en tant que composition cosmetique du type emulsion eau 
dans I'huile, pour !e traitement cosmetique de la peau ou des ongles, k I'exception d'une utilisation impliquant 
le traitement des cheveux, k condition que le copolymere ne contienne pas de monomere ou macromere, de 
renfbrcement polaire. 



10. Utilisation selon la revendication 2, dans laquelle la composition se presente sous la forme d'une composition de 
gel. 



